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ADVERTIZEMENT. 



Thb Institation is not, as a body, responsible for the facts and opinions 
advanced in the following Papers read, and in the Abstracts of the 
Conversations which occurred at the Meetings during the Session. 
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The AxmiTenarj of Thursday^ the 6th Augnst, 1857^ completes the 
fifth year of the existence of this Society^ and the Council have much 
pleasure in recording that the year just closed has exhibited signs of a 
prosperous and satis&ctory progress, equally marked with those occurring 
during any former year. As &r as increase of numbers may be taken 
as a symptom of beneficial progress, the year just passed is signally 
fivtonate. Duiii^ the period of the last twelve months, thirty-eight new 
members have been added to the list of ordinary members. This, 
howerer, is the gross addition. From this must be deducted four 
members, who are, imfortunately, withdrawn from the society by death 
and other causes. By the operation of the first of these causes, the 
Institute has lost the services and society of the late Mr. John Robson, 
of Durham; of Mr. Todd, late of Mickley; of Mr. Hynde, late of Ruabon 
Iron-works, Denbighshire ; and Mr. Murray, of this town, has also with- 
drawn, which renders the net increase upon the list of ordinary members 
thirty-fi)ur. The total ordinary members are now two hundred and 
tfoenty-two — a list which has grown to its present extent within the 
brief period of five years, and which certainly augurs well for the 
existing prosperity as well as the future success of an Institution so 
supported. 

On the subject of the papers contributed, the Council may be per- 
mitted to remark that they are equally valuable with those of any former 
year. Certain it is that the papers read and discussed by this Society 
during the twelve months now at an end, are eminently calculated to 
fnmish those engaged in mining pursuits with a species of information 
which must be considered as especially desirable. 
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The following are the subjects which form the bulk of the Transactions 
for the year 1866-7. 

A paper ^^ On the Goal and Iron-works of Besseges, in the Province of 
Grard^ and the Arrondissement of Alais^ in the south of France/' by Mr. 
Matthias Dunn. 

A highly interesting account of the ^^ Winning of Murton Pit," through 
the limestone and under-lying sand, by Mr. Edward Potter, one of the 
Vice-Presidents of this Society. 

A paper of minute detail '^ On the Gonreyance of Goals Underground/' 
by the President. 

A paper, also, by the President, ^^On the Sinking through the Mag- 
nesian Limestone" at Seaham and Seaton. 

''Suggestions towards a more general System of Draining Goal 
Mines/' by Mr. Thomas John Taylor; an essay of highly important 
bearings, both as regards the present and future mining operations of 
this district. 

A paper of minute detail ^^ On the Glereland Ironstone, its discorery, 
application, and results," by Mr. John Marley. 

And lastly, ^* An account of the late Accident at Lundhill Golliery, in 
Yorkshire/' by the President. 

Such has been the progress and such the transactions of this Institute 
for the year just now concluding. There remain, howerer, sereral minor 
topics, upon which the Gouncil must renture to trouble the members 
with a few necessary remarks. 

It was recommended on the occasion of the last anniyersary meeting 
that the Gouncil should compile a list of books, proper to be placed, as 
occasion may offer, in the library of this Institution. It was also recom- 
mended that a rule should be to-day enacted, in accordance with a 
resolution then passed, forbidding contributors of papers to the volumes 
of Transactions, sending their essays (the copyright of which is vested in 
this Society) to other publications, or publishing them separately, a 
practice which, if it became general, would necessarily and seriously de- 
tract from the value of the published Transactions of this Institution. 

The latter of these recommendations the Gouncil anticipate you will 
yourselves carry into effect, as a rule, before the meeting shall separate. 

The former has been already complied with. A general list of publi- 
cations deemed to be suitable for the Library and congenial to the pur- 
suits of the members of this Society, has been compiled from various 
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^sts, kmdlj given in by seyeral members of the Goimcfl, which will be 
found at length in the pages of the recommendation book. Some of 
these have now been acquired^ and the rest will be obtained as opportu- 
nities for doing so with advantage shall occur. 

The subject of the fossil specimens of the Newcastle Coal Field, which 
were made use of by Messrs. Lindley and Hutton, in the ^^ Fossil Flora," 
was referred to Mr. Thomas John Taylor, on a resolution of a Greneral 
Meeting, on the 2nd April last^ by which Mr. Taylor was requested to 
make enquiry into the completeness, or otherwise, of that standard col- 
lection. This duty has been discharged by procuring from Mr. Hutton 
a certificate, which will be read to the meeting, purporting that, on ex- 
amination, Mr. Hutton finds the collection essentially perfect. It will 
be for the meeting finally to dispose of the question by a resolution for 
that purpose ; the Council venturing at the same time to remind them 
that it is agreed, to be a matter not merely of utility but also of feeling, 
to retain these fossils in that part of the coimtry to which they most 
properly belong. 

The price asked by the present owner, Mr. Laws, (which is understood 
to be the lowest) is £150, adding to that sum a copy of the ^^ Transactions" 
up to this time, including the cabinets containing t)ie fossils and such 
documents as accompany them. 

The Institute is now in possession of the requisite instruments for per- 
forming experiments on air-ciurents and on ventilation generally. These 
instruments, which are of the best make by Newman, will be employed 
by the Committee, already appointed, to investigate the subject, and it 
is expected that great light will be thrown, by their labours, on many 
important points which are now obsciu*e, and may, indeed, be regarded 
as belonging to an entirely new field of enquiry. 

Adverting to a subject in which the Institute have always taken so 
deep an interest, the establishment of a projected Mining College, the 
Council have to state that a meeting of the College Committee has been 
held at Manchester, which was attended by Dr. Playfair. And as the 
subject is now under consideration by the Committee, it would at present 
be premature to enter upon the question, beyond stating the expectation 
of the Council that there is a prospect of this important imdertaking be- 
ing carried out, in connection with the District Schools, which are meant 
to act as feeders to the proposed College. 

In conclusion, the Council need only refer to the Report of the Finance 

h 



Committee, as exhibiting the general prosperity of the financial matters 
of the Society. In such recommendations as may be there embodied 
they agree. To the unwearied attention of the Treasurer, and of the 
Committee assisting him, much of the pleasing position described is to 
be mainly attributed; and any suggestions for still further improving 
that position, the Council join in earnestly recommending to the adoptioii 
of the members of the Society at large* 
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The Fmance Committee have the satisfaction to lay before the Society 
the Fifth AnTinal Statement of Income and Expenditure. 
From this it results that the Balance in the hands of the 

Treasurer is £725 1 

There are also Assets, consisting of Volumes in hand and 

Subscriptions not yet received, in all 446 4 

Making the entire funds of the Society . . • • £1171 5 

One of the more pleasing features of this account is the increase of 
Sales of the Society's Transactions, which, during the year just passed, 
have reached the sum of £114 7s., compared with £65 16s. 6d., the 
amount of the preceding year. 

During the year just ended £84 6s. 6s. has been expended on Books 
for the Library of the Institute and Instruments for Experiments, and 
the Committee strongly recommend further additions to be made to the 
library, in accordance with the resolutions on this subject already passed. 

There is also room for a still further increased Sale of the Society's 
Publications. 

Whilst they congratulate the members of the Institute on tlie promis- 
ing" position of these Funds your Committee must regret that the sub- 
scriptions from Collieries are not so numerous as might have been expected, 
and must express a hope that further efforts will be made to increase these 
subscriptions. 

P. S. REID, 
WM. BARKUS, 
CHARLES CARR, 
EDWD. F. BOYD. 
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THE TREASURER IN ACCOUNT WITH NORTH OP 



1857. IBr. £ >• d. 

July Sl.^To Balance in Hand from Fourth Tear 640 16 10 

<< SubecriptionB collected since Balancing at July 31, 1856, for 

thatyear 14 1* 

" Interest on Deposit Beceipt in District Bank of £400 

since December up to Augfust, 1857 £^ 14 

" Do. of £200 since May 7, up to Augrust 1, 1857 • • 1 18 6 



26 12 6 

Deduct sum charged in 1856 account 9 7 6 

^ 17 p 

"Subscriptions from 190 Members 399 

" Subscriptions from CoUiery-ownera to this date^ viz :— 

Segbill £5 

Cowpen 5 

Stella 2 

Lambton 10 10 

Grange 2 2 

Kepier Orange 2 2 

Haswell 8 8 

Black Boy 4 4 

Leasingthome 2 2 

Westerton 2 2 

Whitwerth 2 12 6 

Merrington 2 12 6 

Hetton 10 10 

NorthHetton 6 6 

South Hetton and Murton 8 8 

East Holywell 2 2 

HolywellMain 2 2 

Pelton 5 5 

83 8 a 

" Subscription, H. J. Morton, Leeds, by which he becomsA Honor- 
ary Member 20 

" Amounts received by Sale of Publications, viz :^- 

From July, 1856, to December, per Mr. Beid 30 
„ „ perMr.Weale 19 10 

From December to July, 1857, per Mr. Beid 64 17 ^ ^ 

*^ . 114 7 



£1189 10 10 
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Cr. £ 8. d. 

-By ptid Printing A. Beid, July, 1866, to December, 

1867 £123 6 10 

** Do. Do. December to July, 1867 • • 166 13 

289 18 10 

*< Bud Pbetage, Secretttry 12 14 7 

" Do. Treesnrer 4 10 6 

*' Do. A. Beid 16 17 4 

34 8 

** Plud CirenkiBy Accoont Bookf, fte 10 6 6 

Taid Seeretaiy'B Salary, One Tear, doe Augatt, 1867 26 

«« Paid Beportei^B Salaiy, One Tear, due Augoat, 1867 12 12 

«< Paid lor AdTertiaing 7 7 6 

«< Paid for Booka for Library 39 7 6 

*^ Paid for Instnimenta, Thermometer, Barometer & Hygrometer 44 19 
M Paid Inaoranoe on Property to Norwich Insurance Company 16 6 

By Balance in hands ofTreaaurer doe from Fifth Tear 726 1 
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114 Knowles, J., Pendleton, Manchester, Lancashire. 

115 Laws, J., Blyth, Northumberland. 

116 Levick, Jun., F., Cwm Celyn, Blaina and Colebrook Dale Iron 

Works, Newport, Monmouthshire. 

117 Liddell, J. R., Killingworth, Newcastle-on-Tyne. 

118 Liddell, M., Benton Grange, Newcastle-on-Tyne. 

119 Uewellin, Wm., Glanwem, Pontypool, Glamorganshire. 

120 Locke, C, Rothwell Haigh, Wakefield, Yorkshire. 

121 Locke, M.P., Jos., Westminster, London. 

122 Longridge, H. G., Barrington Colliery, Morpeth, Northumberland. 

123 Longridge, J., 17, Fludyer Street, Westminster, London. 
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124 Loye, Jos.^ Brancepeth Colliery, Durham. 

125 Low, Wm., Vron Colliery, Wrexham, Denbighshire. 

126 Harley, J., Mining Ofices, Darlington. 

127 Marshall, Robt., Wylam Colliery, Newcasile-on-Tyne. 

128 Matthews, Richard, South Hetton Colliery, Fence Houseg.- 

129 Maynard, T. C, North BaUey, Durham. 
ISO McLean, J. C. 

131 Mercer, J., St. Helen's Lancashire. 

132 Middleton, J., Davison's Hartley Office, Quay, Newcasile-on-Tyne- 

133 Morton, H., Lambton, Fence Houses. 

134 Morton, H. J., 2, Basinghall, Leeds, Yorkshire. 

135 Morton, H. T., Lambton, Fence Houses. 

136 Mulcaster, H., Blackley Hurst Colliery, St. Helen's, Lancashire^ 
187 Mundle, W., Ryton, Gateshead. 

138 Murray, T., Chester-le-street, Fence Houses. 

139 Ogden, J. M., 49, West Sunnyside, Bishopwearmouth, Sunderland.. 

140 Palmer, A. S., Seaton Bum Colliery, Newcastle-on-Tyn&. 

141 Palmer, C. M., Quay, Newcasile-on-Tyne. 

142 Palmer, J. B., Jarrow, South Shields. 

143 Paton, Wm.^ Alloa Colliery, Alloa, North Britain. 

144 Peace, Wm., Hague Cottage, Wigan, Lancashire. 

145 Pease, J. Wm. Woodlands, Darlington. 

146 Philipson, R. H., Cassop Colliery, Ferry Hill. 

147 Pickup, Peter, Burnley, Lancashire. 

148 Pilkington, Wm., St Helen's, Lancashire. 

149 Plews, H. T., Newcastle, New South Wales, Australia. 

150 Plummer, B., Ryhope, Sunderland. 

151 Plummer, Jun., R., Flax Mills, Ousebum, Newcastle-on-Tyne;. 

152 Potter, E., Cramlington, Newcastle-on-Tyne. 

153 Potter, W. A., Mount Osborne Collides, Bamsley, Yorkshire. 

154 Powell, T., Newport, Monmouthshire, 

155 Ramsay, J., Walbottle Colliery, Newcastle-on-Tyne. 

156 Ravenshaw, J. H., Sunderland. 

157 Reed, R. G., Cowpen Colliery, Blyth, Northumberland. 

158 Reed, Wm., Cowpen, Bedlington, Morpeth. 
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159 Reid, P. 8., Pelton Colliery, Chester-le-Street, Fence Houses. 

160 lUcliardson, Dr., Portland Place, Newcastle-on-Tyne. 

161 Robinson, R, Evenwood Colliery, Bishop Auckland. 

162 Robson, J. G., Old Park HaU, Ferry HilL 

163 Robson, G., TondA Iron Works, Bridge End, Glamorganshire. 

164 Robson, M. B., Field House, Borough Road, Sunderland. 
166 Rogers, E., Abercame Colliery, Newport, Monmouthshire. 

166 Rosser, William, Mineral Surveyor, Uannelly, Caermarthenshire, 

Wales. 

167 Rontledge, Jun., Wm., Shincliffe Colliery, Durham. 

168 Rutherford, J., South Tyne Colliery, Haltwhistle, Northumberland. 

169 Sanderson, Jun., R. B., West Jesmond, Newcastle-on-Tyne. 

170 Sawyers, W. G., Whitehaven, Cumberland. 

171 Seymour, A., Famacres Colliery, Gateshead. 

172 Seymour, M., South Wingate, Ferry Hill. 

173 Sewell, W., Wellington Street, Gateshead. 

174 Shortreed, T., Newbottle Colliery, Fence Houses. 

175 Simpson, L., Medomsley Colliery, Durham. 

176 Simpson, R, Ryton, Gateshead. 

177 Sinclair, E., Morpeth, Northumberland. 

178 Smith, C. F. S., Derby, Derbyshire. 

179 Smith, F., Bridgewater Canal Office, Manchester, Lancashire. 

180 Smith, Jun., J., Monkwearmouth Colliery, Sunderland. 

181 Sopwith, T., Allenheads, Haydon Bridge, Northumberland. 

182 Southern, E., Kibblesworth Colliery, Gateshead. 

183 Southern, G. W., Springwell Colliery, Gateshead. 

184 Southern, J. M., Whickham Grange, Gateshead. 

185 Spark, H. K., Darlington, County of Durham. 

186 Spencer, Jun., W., Corporation Road, Middlesbro'-on-Tees. 

187 Steavenson, A. L., Woodifield Colliery, Crook, Darlington. 

188 Stenson, W., Whitwick Colliery, Ashby-de-la-Zouch, Leicestershire. 

189 Stenson, Jun., W., Whitwick Colliery, Ashby-de-la-Zouch, Leices- 

tershire. 

190 Stephenson, M.P., Robt., 24, Great George Street, Westminster, 

London. 

191 Stobart, H. S., Etherley, Darlington. 

192 Stobart, W., Roker, Monkwearmouth, Simderland. 

193 Storey, T., St. Helen's Auckland, Bishop Auckland. 
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194 Stott, R., Ferry Hill, County of Durham. 

195 Straker, J., North Shields, Northumberland. 

196 Taylor, H., Earsdon, Newcastle-on-Tyne. 

197 Taylor, H., Backworth Hall, Newcastle-on-Tyne. 

198 Taylor, J., Haswell Lodge, County of Durham. 

199 Taylor, T. J., Earsdon, Newcastle-on-Tyne. 

200 Telford, W., Crandington, Newcastle-on-Tyne. 

201 Thomas, J. T., Coleford, Gloucestershire. 

202 Thomas, W., Bogilt, Holywell, Flintshire. 

203 Thompson, T. C, Kirkhouse, Brampton, Cumberland. 

204 Thorpe, R. C, Bebside Colliery, Morpeth. 

205 Tone, C.B., John F., Market Street, Newcastle-on-Tyne. 

206 Trotter, J., Newnham, Qloucestershire. 

207 Vaughan, J., Middlesbro'-on-Tees. 

208 Wales, J., Hetton Colliery, Fence Houses. 

209 Wales, T. E., Abersychan Iron Works, Pontypool, Monmouthshire. 

210 Walker, J., Lakelock, Wakefield^ Yorkshire. 

211 Walker, Jun., T., High Street, Maryport, Cumberland. 

212 Ware, W. H., The Ashes, Stanhope, Weardale. 

213 Watson, H., High Bridge, Newcastle-on-Tyne. 

214 Webster, R. C, Hoyland Hall, Bamsley, Yorkshire. 

215 Willis, James, Whitelee Colliery, Crook, Darlington. 

216 Wilmer, F., Pensher Colliery, Fence Houses. 

217 Wilson, J. B., Haydock Rope Works, Warrington, Lancashire. 

218 Wilson, R., Flimby Colliery, Maryport^ Cumberland. 

219 Wood, C. L., Black Boy Colliery, Bishop Auckland. 

220 Wood, N., Hetton Hall, Fence Houses, County of Durham. 

221 Wood, W. H., 4, Victoria Terrace, Jesmond Road, Newcastle-on- 

Tyne. 

222 Woodhouse, J. T., Midland Road, Derby, Derbyshire. 
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1. — ^That the Members of this Society shall consist of Ordinary 
If embers, Life Members^ and Honorary Members. 

S. — ^That the Annual Subscription of each Ordinary Member shall 
be £2 2s. Od.^ payable in advance, and that the same shall be considered 
as due and payable on the first Saturday of August in each year. 

3. — ^That all persons who shall at one time make a Donation of 
£20 or upwards, shall be Life Members. 

4.— ^Honorary Members shall be persons who shall have distin- 
guished themselves by their Literary or Scientific attainments, or made 
important communications to the Society. 

5. — ^That a Greneral Meeting of the Society shall be held on the 
first Thursday of every Month, at one o'clock p.m., and the General 
Ikleeting in the month of August shall be the Annual Meeting, at which 
a report of the proceedings, and an abstract of the accounts of the 
previous year shall be presented by the CounciL A Special Meeting of 
tlie Society may be called whenever the Council shall think fit, and also 
on a requisition to the Council signed by ten or more Members. 

6. — No alteration shall be made in any of the Laws, Kules, or 
Herniations of the Society, except at the Annual General Meeting, or at 
a Special Meeting ; and the particulars of every alteration to be then 
proposed shall be announced at a previous General Meeting, and inserted 
in its minutes, and shall be exhibited in the Society's meeting-room 
fonrteen days previously to such General Annual or Special Meeting. 

7. — Every question which shall come before any Meeting of the 
Society shall be decided 'by the votes of the m^'ority of the Ordinary 
and Life Members then present and voting. 

8.— Person desirous of being admitted into the Society as Ordi- 
nary or Life Members, shall be proposed by three Ordinary or Life Mem- 
bersy or both, at a General Meeting. The proposition shall be in writing, 
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and signed by the proposers, and shall state the name and residence of 
the individual proposed, whose election shall be ballotted for at the next 
following General Meeting, and during the interval notice of the propo* 
sition shall be exhibited in the Society's-room. Every person proposed 
as an Honorary Member must be recommended by at least five Members 
of the Society, and elected by ballot at the General Meeting next suc^ 
ceeding. A majority of votes shall determine every election. 

9. — ^The Officers of the Society shall consist of a President, four 
Vice-Presidents, and twelve Members who shall constitute a Council 
for the direction and management of the affaii's of the Society ; and of 
a Treasurer, and a Secretary ; all of whom shall be elected at the Annual 
Meeting, and shall be re-eligible, with the exception of Four Councillors 
whose attendances have been fewest. Lists, containing the names of all 
the persons eligible having been sent by the Secretary to the respective 
Members, at least a month previously to the Annual Meeting ; — the elec-^ 
tion shall take place by written lists, to be delivered by each voter in 
person to the Chairman, who shall appoint scrutineers of the lists ; and 
the scrutiny shall commence on the conclusion of the other business of 
the meeting. At meetings of the Council, five shall be a quorum, and 
the record of the Council's proceedings shall be at all times open to the 
inspection of the members of the Society. 

10. — ^The Funds of the Society shall be deposited in the hands 
of the Treasurer, and shall be disbursed by him according to the direc- 
tion of the Council. 

11.— The Council shall have power to decide on the propriety of 
communicating to the Society any papers which may be received, and 
they shall be at liberty, when they think it desirable to do so, to direct 
that any paper read before the Society shall be printed. Intimation shall 
be given at the close of each General Meeting of the subject of the 
paper or papers to be read, and of the questions for discussion at the 
next meeting, and notice thereof shall be affixed in the Society's-room 
ten days previously. The reading of papers shall not be delayed beyond 
8 o'clock, and if the election of members or other business should not be 
sooner dispatched, the President may adjourn such business until after 
the discussion of the subject for the day. 

12. — ^That the Copyright of all papers communicated to and 
accepted by the Institute, becomes vested in the Institute ; and that such 
communications shall not be published for sale, or otherwise, without the 
permission of the Council. 
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*«* It was resolyed at the Annual Meeting, 6th August, 1857, 
that an alteration of Bule 5 should be tried for the twelve months next 
ensuing; during which there shall be General Meetings only on the first 
Thursday, respectively, of the months of October, December, February, 
April, June, and August* 
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MONTHLY MEETIXG, FRIDAY, SEPTEMBER 5, 1850, IX THE ROOMS OF 
THE INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



The minutes of the Council having heen read, 

The President called attention to an invention of Mr. Ramsay for 
the purpose of keeping the tokens safe in the tub. The peculiarity of 
the invention is that it is fixed at the top of the tub and remains until 
the tub was emptied. Mr. Ramsay had introduced it into Walbottio 
Colliery, and had presented one to the Institute, for which they wero 
much obliged to him. 

Mr. Ramsay, who was present, explained the nature of the invention. 

The President referred to the resolutions read in the minutes and 
agreed to be submitted to the consideration of the meeting by the Council. 
Before making any observations he would read the first resolution, which 
was as follows: — 

''That the copyrig^ht of all papers communicated and accepted by tbo Institute 
becomes vested in the Institute, and such communications may not bo publidhed without 
permission of the Council ; and that this resolution be proposed to be incorporated as a 
rule at the next anniversary meeting." 

The President then observed that it had been represented to the 
Council that papers had been sent to other publications without the consent 
of the Council, and as that was so, he need scarcely tell the meeting that 
Vol. v.— Seftembeb, 1856. b 



such a course was wrong, as all papers were tlie copyriglit of the Insti* 
tute and could not legally be published by any other party without 
obtaining permission to do so from those to whom the papers belonged. 
It haying come to the knowledge of the Council; as before stated, tbat 
some papers had been published elsewhere^ the Council deemed it proper 
to submit the resolution just read in order to })ut a stop to such proceedings 
in future. It was, nevertheless, for that meeting to say how far it agreed 
with the wishes of the Council, by either rejecting or adopting the resolu- 
tion. If passed, it would, at the next anniversary meeting, be incor- 
porated with the rules. 

Mr. Hall, without wishing to oppose the resolution, thought they 
could not prevent parties from publishing as the papers were for sale. 

Mr. J. LoNORiDOE — ^Yes, the papers published by the Institute? Now 
what the resolution sought to attain was to prevent any pei'son publishing, 
as the copyright of every paper belonging the Institute was its property : 
and of course legal proceedings could be instituted against any party so 
offending, 

Mr. T, J. Taylor, agreed with Mr Longridge as to the copyright of 
papers belonging to the Institute. That was a matter of fact, and of course 
the Institute could legally stop any party publishing. 

Mr. Hall, had there been any document published without the consent 
of the Council? 

The President — Yes, there had. 

Mr. Berkley was of opinion that if a gentleman sent in a paper whicli 
the Council did not print, such party ought to be allowed to publish it if 
he choosed. 

Mr. LoNGRiDOE — If the paper was refused by the Council, then it 
could not be considered the property of the Institute ; but when a paper 
was accepted, then it became the property of the Institute. 

Mr. DuNX — How could it be the property of the Institute if the paper 
was only received and not published ? 

Mr. LoNORiDOE replied that such a rule existed in the London Insti- 
tute. 

Mr. Berkley — ^Then, when a paper was read it became the property 
of tlie Institute. 

Mr. LoNQRiBGE — Certainly. 

Mr. T. J. Taylor — With regard to the printing of separate papers he 
thought that ought to be left to the discretion of the Council. 

The President thought it well that a discussion had taken place on 



tfce snbjiBct, as it would appear obyioas that the practice of pnbhshing' 
papers independently of the Council could not be allowed to go on for 
the future. The Council^ however, would be glad to do everything in 
their power to encourage the production of papers, as it was not their 
wish to prevent the publication or circulation of any paper useful to the 
Institute or creditable to the author. Besides, it was their wish to do 
every thing to promote their sale ; but as yet it was not the rule of 
cfae Institute to circulate separate papers for sale. What had hitherto 
been done was to print the proceedings in an yearly volume; but 
if any member considered they ought to print separate papers a reso- 
lution to that effect could be proposed at any meeting. If the effect 
of selling separate papers was such as what had been described by Mr. 
HaU, then such a system would interfere with the sale of the yearly pro- 
ceedings. At present it was clear that it was quite irregular and illegal 
for any member to publish and sell separate papers belonging the In- 
stitute, and any party acting in such a manner could be prosecuted by law, 
as the copyright of every paper belonged the Institute. It was there- 
fore desirable that members of the Institute should know that it was 
neither legal nor equitable, according to the rules of the Institute, to 
print and dispose of, separately, any paper after it was published by the 
Institute, without their consent. As to the question raised by Mr. Dunn 
relative to a paper having been read and not published, it was always 
understood that if a paper was read it had to be published. He, how- 
ever, thought that when a paper was not read it ought to be returned to 
tlie author. 

Mr. DuNX — ^I'hat was exactly what he thought. If a paper was 
rejected by the Council it ought to be returned to the author. 

The President — ^They had always acted upon the principle, that when 
a paper was read, it was printed. There had been no exception to that rule. 

Mr. Hall thought the President said that papers were never sold 
separately, but he (Mr. H.) recollected that the monthly papers read at 
the first year's proceedings of the Institute were sold separately. For 
bimself, he thought that any paper printed in that Institute the public 
ought to have the benefit of, whether in a separate or joint form with 
other papers, the piofits derived from the sale of them to go into the 
funds of the Institute. 

The Peesident said, that he had already stated that any member pub- 
lishing a separate paper was guilty of a breach of the rules affecting the 



copyright which the Institute possessed. If, however, Mr. Hall, or any 
other momher, were of opinion that separate papei*s, generally, or any 
particular paper, ought to he puhlished, then it would he hetter for them 
to hring foi-ward a motion to that effect. 

Mr. T. J. Taylor said the whole question resolved itself into whether 
or not discretionary power should be invested in the Council as to the 
propriety of publishing separate papers when they deemed it necessary. 
At present they had no such power. 

The President then put the resolution to the meeting, when it was 
carried unanimously. 

The President next called attention to the second resolution sug- 
gested in the minutes of the Council, relative to the Library Committee 
being instructed to present a list of books which they deemed should be 
ordered for the use of the Institute. It was also suggested that every 
member should be at liberty to do the same, as it was obvious, looking 
at the bare state of their shelves, that their library was not in a very 
efficient condition. With the view of replenishing it the following reso- 
lution had been drawn up by the Council : — 

'* That the Library Committee be requested to prepare a list of works which they may 
consider proper for the Library of the Institute, and to submit the same to the next 
meeting of the Council; and that each member ba also invited to recommend to the 
Council at the same meeting' such works os he may deem advisable to be purchased." 

The resolution on being put was earned unanimously. 

The President then remarked tbat with respect to the subject of 
sepai'ate pnpers being publislicd, the question was still an open one, and 
any memW was at liberty to make a proposition, but of course due 
notice ought to be given in order to prej)nro the members to discuss it. 

Mr. Hall gave notice of a motion to the cii'ect, that at the next 
monthly meeting ho should propose that separate papers be published. 

The meeting then proceeded with the election of gentlemen nominated 
at the previous meeting, when the following were duly elected members 
of the Institute: — Mr. Hugh Taylor, Backworth; Mr. Geo. Dixon, 
Cockfield ; Mr. Jospi)h Love, Brancepeth Colliery ; Mr. Robert Plum- 
mer, Jun., Flax Mill, Newcastle. 

The President next called attention to the discussion of papers in 



arrear. Notice (he said) had been given, that the papers of Messrs. 
Elliot, GreenweUy and Dunn, shoald bo discussed. Thej could not, 
however, well proceed with the discussion of Mr. Dunn's paper, as it had 
only been recently printed, and he, therefore, doubted it had reached 
the hands of all the members to read and consider. For himself, he 
only got his copy of the paper that mominf^. Probably Mr. Dunn's 
paper might be discussed at the same time as the papera read by Mr. 
Armstrong and Mr. Daglish, which would be at the next meeting. The 
paper £rst on the notice list was that of Mr. George Elliot, but he was 
sorry that he was not present, more especially as it was stated in the 
paper, that he (Mr. Elliot) would be prepared to give his reasons for 
certain phenomena in reference to the subject. He (the President) 
scarcely knew how to deal with the matter, as it was not desirable to 
discuss a paper during the absence of the author of it. There also was 
another paper to be dL<icussed, viz., that of Mr. Greenwell, who also 
was not present, but that circumstance could hardly be supposed to 
militate against their proceeding with it, as Mr. Greenwell resided at 
such a great distance from the neighbourhood; and any explanation 
respecting the paper might be given hereafter by Mr. Greenwell, when 
he could attend the meeting. It would appear obvious that, if tbey did 
not get on with the discussion of papers, they would get into arrears and 
into confusion. Again, the paper read some time ago by Mr. Longridge, 
was in arrear, and ought to have been discussed some time ago, but as 
notice had not been given respecting it, they could not proceed with 
it^ and a question arose respecting it whether the discussion ought not 
to be postponed until the experiments which the committee were making 
were laid before the Institute. He knew that Mr. Longi-idge thought 
his paper would not interfere with these experiments, but whether or not, 
it was necessary that notice of its discusi^ion should be made in the usual 
way. Having made these remarks, he would be glad to hear any obsor- 
TatioDs on Mr. GreenwelFs paper. 

Mr. Hall considered the paper a very useful one, although Mr. 
Greenwell had not clearly shown what was the charge for putting coals 
into the wagons at the toj) of the pit. Mr. Greenwell appeared to con- 
fine himself to the underground charges, which was only a portion of 
the expenses. He was of opinion that the cost of working coals in Mr. 
Greenwell's district was expensive, as they were not able to send their 
coals at any great distance from the pit ^ and, at present, the trade was 
confined to the locality. 



TLe President — ^They would observe that Mr. GreenwelTs paper was- 
a comparison between thick and thin seams. He appears to have confinecE 
himself entirely to that point, so that he had not included the expenses 
above-ground^ as they varied so much at several places. It was, never- 
theless, an important thing to show the comparative cost between thick 
and thin seams ; and Mr. Greenwell makes out that they worked the thin^ 
at little more expense than the thick veins, by which they brought into 
operation a large extent of coal hitherto only occasionally worked. The 
discussion, therefore, would apply only to Mr. Greenwell's elements of 
cost for working thin seams. 

Mr. Hall — If Mr. Greenwell brought thin seams ta bank cheaper than- 
thick, that certainly was a great object. 

Mr. Berkley would observe that the workmen in this district were- 
not accustomed to work thin seams ; and before they could be worked 
men would have to be trained for the purpose. 

Mr. Hall — It was clear that if all the seams were thin they might all 
stand still, as workmen could not be found for that kind of work. Parties- 
would have to be traineil from childhood, and of course there would have 
to be a new generation of workmen. 

The President thought Mr. Berkley's objection was not a fatal one^ 
because if there was nothing but thin seams the workmen would soon 
get accustomed to them. He remembered a thin seam worked of only 
eleven inches thick, when one of the workmen remarked that if it was 
anotlier inch in thickness it would be magnificent. That seam was worked 
extensively, and he should have liked to have had at hand the cost in- 
curred in working it. 

Mr. T. J. Taylor observed, that we had thick seams here, and also 
thin ones, which last were more a consideration for the future ; and when 
the time arrived he thought they would be able to work the thin seams 
with profit. Some thin seams already had been worked. For instance, 
there was one at Pasture Hill, about 14 inches high, which had been 
worked for some years. There also was another at Shilbottle. Mr. 
Greenwell stated that 3s. OJd. per ton was the cost of working a 20-inch 
seam in his district, while at Shilbottle, with a 29-inch seam, the cost, on 
equal terms of compai-ison, was 2s. 9d. per ton. The seam at Shilbottle 
was remarkably hard ; Mr. Greenwell put down his produce at 73 per 
cent, while at Shilbottle, it was 80*55 per cent He mentioned these 
cases to show that when the proper time arrived for working thin seams 
they would bo able to work them well. He recollected having some 



dueiMBion on this sulgect with the late Profeflsor Johnson, when that 
^[entleman expressed it as his opinion that the coal fields would nerer be 
exhausted, but that as the exhaustion progressed the expense of working 
the ooal would be increased. He confessed that he did not concur in all 
the views of the learned Professor. With regard to the long way of 
working, it was obvious that a very admirable principle was in that system 
brought into operation, a principle which consisted in availing ourselves 
of the superincumbent pressure to amst in extracting the coal. 

The Presibbnt was of opinion that the long- wall system was being 
f ery much extended in this district. 

Mr T. J. Tatlob concurred that things were prog^ssing in that 
direction. 

Mr. Dunn thought one essential for a thick seam was its having a soft 
bottom. Now, it was well known that the seams of that district had 
no soft bottoms. 

Mr. IJall said, they had a thin instead of a thick seam, and could 
work it. But it was his opinion that instead of depending upon work- 
men, they might have a cutting machine to work out the long-wall 
system. He knew of several ingenious inventions, but in regard to one 
especially, he had recently suggested some alteration in the shape of the 
cutters, which when finished would be able to do the work effectually. 

The President hoped that Mr. Hall would bring the matter before 
the Institute after the machine succeeded. 

Mr. Dunn said that Osbald Hedley had a working model of a cutting 
machine. 

Mr. Long RIDGE thought there was one point in Mr. Green well's 
paper omitted, and that was the comparative price of wages paid in the 
two districts, for without that they could not tell the expenses attending 
the working of thin and thick seams. It appeared that the hewers in 
tbe thick seam received Is. Id. per ton ; while in the long-wall it was 
1.8. lOd. per ton. Then again, he found the quantity of coal which 
each man worked in Mr. Greenwell's district was equal to 150 tons, while 
in the north it was upwards of 400 tons, which was more tban three 
times the quantity. How then was it possible for the men in Wales 
to make the wages of those in the north. 

Mr. T. J. Taylor agreed with Mr. Longridge that they could not 
get at the cost otherwise tban by comparing the wages paid in each dis- 
trict. While on the subject of thin seams, he might suggest that as 
these seams were left in our district for future working, it seemed hardly 
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right to excavate in toto the thicker seams above and below them^ but 
rather to leave, in some properly selected situation of a royalty^ one or 
more small solid plots to facilitate future winning operations. 

The President thought that an important consideration. With res- 
pect to the long- wall system^ he had seen at one place the coal for 
upwards of 100 yards of wall face fall at once. The fact was^ the wall- 
face was curved during the night, and the superincumbent strata^ pressing 
upon the undermined coal, the solid block of coal was thus brought down. 
Such a system required little amount of labour to separate a large quan- 
tity of coal. Mr. Greenwell, in his paper, said it was a long sort of coal 
and came down in largo lumps. He had, however, no doubt but that 
they would renew the discussion of the subject when Mr. Greenwell was 
present 

The subject here dropped. 

The President again called attention to Mr. Elliot's paper, when 
Mr. LoNGRiDQE wished to draw the consideration of the meeting to 
the propriety of having papers discussed more regularly. He thought, 
as a general principle, that when a discussion was fixed for a paper, it 
ought, except under very peculiar circumstances, to be proceeded with 
whether the author was present or not. 

Some conversation ensued respecting the irregulaiity into which the 
Institute had fallen in allowing papers appointed for discussion to be 
postponed from time to time ; ultimately it dropped, by the following 
resolution being proposed and agreed to : — 

*^ It beingf indispensable for the 'writers of papers to attend the disciuaions tbereon, 
that such diacussionii be £xed to take place at the second meetings after the readings of 
the same, the attendance of the authors, it is hoped, will thus be secured, by his 
punctuality in observing^ this resolution." 

Mr. Berklet then presented to the Institute TurnbuU's Danger In- 
dicator for steam engine boilers, after which the meeting broke up. 
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THE INSTITUTE, WKTOATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Ssq.^ Pebsidbmt of the Institute, in the Chair. 



The SBCBBTAinr haTing read the minutes of the Council Meeting, the 
two fbllowing gentlemen were then elected as members of the Institute, 
Hr. Benjamin Hardy, Woodhouse Close Colliery; Mr. George Gooch, 
Iint« Colliery. 

The Prbsibbnt called attention to a portion of the minutes of the 
CooncQ, hafing reference to a letter received from Thos. Sopwith, Esq., 
lelatiTe to a paper by Mr. Dobsoo, a native of this district, on the coin- 
eidenoe of explosions in coal mines with the sudden barometrical changes 
which tre generally known to precede great storms. The Council, in 
eonsidering the matter, thought it was inconsistent with the rules of the 
Institute to read a paper which had been previously read at another society : 
and they doubted whether it accorded with the rules of the British 
Socie^ to pennit a paper belonging to them to be read at another 
institution. Uiider these circumstances he would make some enquiries, 
but, he thought a copy of Mr. Dobson's paper would be very desirable. 
Explosions often occurred in the mines when the glass suddenly fell, and 
any statistics relative thereto could not but be useful to the Institute. 
The resolution of the Council, they would perceive, was to the effect, 
to thank Mr. Sopwith for his communication, and to state that the rules 
of the Institute did not permit a paper to be read which had boon 
previously read before another society ; but adding, at the same time. 
Vol. v.— October, 1856. c 
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that the Council would be glad to receive a copy of the paper in question. 
The President then put the question to confirm the resolution of the 
Council^ which was carried unanimously. 

The President then read a letter from Mr. Edward Sinclair^ Mor- 
peth^ to the Secretary^ accompanied with a large specimen of hematite 
as a gift to the Institute^ and also containing the analysis of a similar 
specimen; of which the following is a copy : — 

Morpeth, October 1, 1856. 
Mt Dear Sib»^I expected to have been at your meetiiig on the Srd, bat I am 
obligred to go to London to-morrow» and oannot, therefore, attend the meeting of tha 
Members of the Institute. I left a large specimen of Hematite» which X wish to present 
to the Institute, as it Is one of the finest specimens of Hematite I have ever seen. I 
got it at the Garpel and Whitehaagh Hematite Quarries, near Muirkirk, in Ayrshire, 
where there is a very large deposit of this ore. It is apparently very rich. The follow- 
ing was given to me as the analysis : — 

Peroxide of Iron 96*65 

Columblo Acid (?) 1*45 

Alumina 0*79 

Water 1*00 

99-89 
I am, my dear Sir, yours faithfully, 
Thos, Doubleday, Esq. • EDWARD SINCLAIR. 

The President then referred to papers which stood over for discussion, 
Yiz.y those of Messrs. Elliot^ Armstrong, Daglish^ and Dunn. As 
neither Mr. Elliot nor Mr. Armstrong were present^ it was not 
desirable to discuss their papers in their absence^ but as Mr. Daglish 
and Mr. Dunn were present, they could proceed with theirs ; and as Mr. 
Daglish's paper stood first, he would be glad to hear any observations 
upon it. As tlie paper was on the comparative results of round and small 
coals in evaporating water, perhaps Mr. Daglish would explain how he 
obtained such residts. He should also wish to know the description of 
boiler used, whether any means were used to consume the smoke, and 
whether any difference was observed in the smoke during the trials on 
the different description of coaL 

Mr. Daglish stated that the boilers were tubular and cylindrical, with 
return flues, that an apparatus for consuming smoke was used, and seemed 
very effectual, and no difference in the smoke was at any time observed 
between the use of I'ound or small coals, the steam was kept continually 
at the same pressure, as indicated on a merciurial guage in the boiler 
house. 
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The President asked Mr. Daglish to what he ascribed the very 
great difference in the heating powers of round and small ? — ^tho general 
impression certainly was in favour of round coal^ but not to the extent 
here shewn. 

Mr. LoNORiDOE concurred in this, and instanced the case that in 
certain parts of the manufacture of iron, and where considerable heat was 
required, round coals only were used. 

Mr. Daolish ascribed the difference in part, to the greater loss of 
gaseous matter in tlie smaller coals, and from their greater admixture 
with stones and other foreign matter. 

Mr. B ARKUS thought a p6rtion of the smaller coals might pass through 
the bars unconsumed. 

Mr. Daolish stated that this was specially noticed in these experi- 
ments and did not occur ; although there was no apparent difference in 
the smoke' from the different descriptions of coal, still, a portion might 
pass off not thoroughly consumed, as carbonic oxide, and not be apparent. 

The President said, that gas makers were certainly aware of the 
superiority of round to small coals for manufacturing gas, and refused to 
receive the dust. It was, however, an important consideration to ascer- 
tain if round and small coals woidd do the same work without waste. The 
experiments show that small coals were 25 per cent, less effective than 
round coals ; and if so, there must be some cause for it. He thought 
some attention ought to be paid to the subject, as there must be some 
reason for the difference, independently of the waste ; if it is the fact that 
there is a saving of 25 per cent, on small coals, this is no imimportant 
consideration. Further experiments, therefore, on the subject might 
prove highly beneficial. 

Mr. Dunn enquired if they could not keep up the steam equally well 
with small as with i*oimd coal ? 

Mr. Daolish understood Mr. Dunn having reference to each quality 
of coal being of equal weight, and that, in such a case, the same residts 
irould be arrived at. 

Mr. Re ID said, a great deal depended upon the shape of the furnace, 
as the same weight of small coal would be found to answer the same 
purpose as that of round, if the same quantity of air was kept up. For 
himself, he did not consider round coals of any advantage to the ventila- 
ting of the furnace. 

Mr. Barkus — But in making gas they preferred the best coal. 

The subject, afler a few more obseiTations of the same import as the 
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foregoing', was dropped; after which the meeting proceeded with th« 
discussion of Mr. Dunn's paper relative to the production of coal in Bel- 
gium and France, as compared with England and Scotland. 

Mr. Dunn called attention to the comparative results of 100 woifanen 
in Belgium with that of England and Scotland. He found by reference 
to Mr. Hunt's Annual Geological Survey of Groat Britain, that he quoted 
from Mr. Hall's paper on the subject. What was there stated he took 
to be correct : and comparing the statistics of Belgium with the counties 
of Durham and Northumberland, he ascertained that there was an im- 
mense disparity. It appeared that while 100 workmen of Belgium above 
and below ground raised 12,151 tons of coal, the same number in Eng- 
land and Scotland produced 15,915 tons. Then, while the same number 
of workmen underground in Belgiimi only raised 39,744 tons, those in 
this country raised 54,870 tons, which was a great preponderance of one 
over the other. But again, he found by reference to Mr. Grreenwell'v 
paper, that in the collieries belonging to his district, as compared with 
Northumberland and Durham, there also was a great disparity. In Mr. 
Oreenwell's paper it was stated that the quantity of large and small cools 
worked was upwards of 400,000 tons, which was equal to 115) tons per 
man; but comparing this result with the statistics given by Mr. HaD, 
relative to Northumberland and Durham, he found that in 1844 the 
quantity of coal produced in these counties was equal to 382 tons per 
head, and that in 1854 it was equal to 494 tons per head. All these 
facts went to show the superior system of working mines in Northum- 
berland and Durham, over any other district or country. 

Mr. LiDDELL said there coidd be no doubt but that this superiority 
was attained through the aid of machinery, and the improved mode of 
working coals, and to the workmen generally being a hardier and better 
class of men. 

The President thought the results shown in regard to Belgium was 
similar to the Somersetshire district, where the coals were about the 
same thickness : although he doubted whether the Belgium colliers did 
the same amount of work as the men in Somersetshire. In Belgium it 
was well known that the wages were very low ; besides he knew the men 
did not work so hard as those in this country. He certainly would like to 
see the statistics of Scotland, for he thought that even there the men did 
not do the amount of work as the men of the northern district. He 
was of opinion that no class of men worked harder than those of the 
north of England. 
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Mr. Rbid thought if they asoertained the difference of the thicknew 
of the beds of coal they would find there was little in favour of the 
Baglirii workman* In fact the result would be yery neariy the same. 

Mr. Duvir was of opinion that the difference would be found in the 
efiffiH^F"^^ manner they worked the coal in England compared with that 
of Belgium. 

Tlie subject here dropped| after which the meeting broke up. 



NORTH OF ENGLAND INSTITUTE 

or 

MINING ENGINEERS. 



MONTHLY MEETING, FRIDAY, NOVEMBER 7, 1856, IN THE ROOMS OP 
THE INSTITUTE, WE3TGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President op the Institute, in the Chair, 



The minutes of the Council having been read, 

The President then said, the first business of the meeting* would be 
to discuss the paper by Mr. George Elliot, on tlie '* Effect of Working 
Seams of Coal overlying one another in different Collieries and under 
different circumstances." 

Mr. Elliot said, before offering any observations on the phenomena 
described in his paper, which was read on the 1st May, 1850, he 
beggred to apologise for his non-attendance lately, which liad, he under- 
stood, caused some delay in the discussion of this interesting subject. 
He trusted that this subject, when fully understood, would prove of 
importance to i)ersons connected with coal mining. It was stated in the 
paper that in making a goaf, or, in other words, working out a large 
^fortion of coal in an upper seam, the coal in the seam immediately 
below l)ecame much harder, and in the case of Monkwcarmouth much 
improved the merchantable value of the coal, while at Usworth it rendered 
the coal so exti'emely hard that it was found impossible to work it 
without gimjK)wder, and blasting not l)eing permitted there it had to be 
abandoned. He had also stated that in pits of little depth, viz., under 
eighty fathoms from the surface, the same effect was not perceived as in 
mines of greater depth, and imagined that one way of accounting for 
this phenomenon was as follows. Suppose we have two seams of coal, 
one at the depth of say 200 iathoms and the other 2i30 fathoms, and 
Vol. V. — NovEMBKR, 1856. d 
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we work out a coiisidemble i)OL-tion of the upper seam; leaving a pretty 
large extent of goaf, this, in a measure, relieves the lower seam of the 
enormous pressure of 200 fathoms of strata, so that the gas, which is 
therein fixed and confined bj the pressure or thicl^ covering of the super- 
incumbent strata, having no longer such a pressure or covering upon it, 
ascends into tlie higher seam through the intervening strata of twenty 
fathoms (especially if it be of a loose or porous nature). Thus, when 
our works or explorings are carried forward in the lower seam, we have 
no longer the internal pent up pressure of gas to help to throw down 
and burst off the coal wliicli is being worked, in fact, as the hewer terms 
it, it has become " w'lnded.^^ In proof of this view of the case, he men- 
tioned, that on working the top seam they generally found the gas making 
its way through the thill or floor of the upper bed, while on working the 
bottom seam, altliough there were indications and proofs of the presence 
of gxis, yet there was none of the hissing noise generally heard when 
working the whole mine in ordinary cases, nor did the coal crack or 
burst out as usual. And, again, looking upon it in another point of view, 
taking for illustration the same seams as before, viz., the one at 200 
fathoms and the other 220 fathoms, and a considerable portion of the upper 
seam being worked out, this, as it were, formed a soi-t of dome or arch 
in the higher plane of coal, which, in a manner, transferred the weight 
of the superincumbent strata of 200 fathoms off the coal seam immedi- 
ately beneath, upon, or to the outer edges or circumference of such dome, 
and thereby reduced the effect of the superincumbent pressure to, in fact, 
a seam with only twenty fathoms of cover, with this difference, indeed, 
that it ]jad been pressed into a more compact mass by the infinitely 
greater original pressure, and that pressure being removed the gas, 
which was incoi-porated with the coal and imprisoned by tlie great pres- 
sure, escaped immodiat^^ly it became reduced, leaving a hard coal, with, 
comparatively, little weight of strata to break it down. In concluding, 
he pointed out to the notice of the meeting the observation at the end 
of the paper, viz. : — " It will then become a question for practice and 
further experience to determine if it will not be the better way of work- 
ing collieries, especially of great depth, by excavating the upper seams 
first, although, as a rule, the coal is not so strong, and yields more small 
coal than the same seam of coal would do at a less depth, and, although, 
it might not in itself be so remunerative to the owner to work, still, I 
conceive, that the advantage gained by the improved value of the lower 
seams would fully com[)cnsate for the diminished profit on the upper 
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The peculiar result and disadvantage from workings the upper 
at TJsworth Colliery first will prove to be exceptional; and appli- 
cable only to similar situations where the coal is not required to bo 
voriced large; and where the use of gunpowder cannot be adopted." 

Tbe President referred to a working in the Maudlin^ over the Low 
Main, which (he said) presented the same phenomenon as at Monk wear- 
mouth Colliery. Ho had also observed the same effects produced at 
difierent collieries under his management; both in scams at great depths 
fi^m the surface; and in scnms at more moderate de])ths. It was well known 
that in seams of coal at great depths, gas or gaseous ])ro(lucts existed in 
a state of great tension. A 'pa\yeT had been read on the sultjcct by Mr. 
Thomas John Taylor, showing that in some cases the tension was equal 
to that of several atmospheres. The gas thus pent up in all the inter- 
stices of the coal throws off the layers or superHces of the coal as the 
workmen successively lays bare fresli portions of the mass, and mate- 
rially assists him in his operation of scpamting portions of coal from the 
bulk or mass of the seam. It; thus, in mining hmgungc, and in fact; 
becomes easy to work, or the coal worked becomes more easily 
separated from the mass. Many cases have occurred where the effect 
of the tension of the gas in deep mines has been so great as to 
detach and throw off from the mass or bulk of the mine portions of coal 
more than three feet in thickness. When, therefore, as Mr. Elliot stateS; 
that in working an upper seam this gas escajws either by forcing its 
way through the porosity of the intermediate strata into the part exca- 
vated, or that the strata forming the base of the space excavated 
becomes relieved from the superincumlient f-trata, antl thus becomes 
unable to resist the extreme tension of the gas throiijrli which it escapes 
to the goaf or part excavated, the coal bed ininiediately underneath bein"* 
relieved from the tensile force* cf the gas, becomes, as the miners term 
it "winded," or becomes hard or difficult to work. And, in the same 
manner the stone or roof of the mine, which, when liabh? to be split or 
shivered into pieces by the tensile force of the gas, becomes hard and 
firm when relieved from its effects. 

Mr. Potter said, it seemed there was no difference in the effect 
between the different depths of the beds from the surface, as the same 
results were observed in both cases, though the paper showed that thev 
had a lesser dejith between the seams in the one case than in the other. 

Mr. Barkus — But thev had not precisely the same effect at eitrhtv 
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futlioms as at the ^'eater depth. With regard to the stone breaking 
down, that was caused by the elasticity of the strata itself. He, there- 
fore, was of opinion that the gas did not produce it altogether, because, 
after the pressure was taken off by the ordinary working, the top would 
swell out or break down by the elasticity of the stone itself. 

The President — In the case of working the upper seam the effect 
was to harden the stone, or to make it more firm. In visiting Monk- 
wearmouth Colliery he found the coal in the Ilutton seam, when the men 
struck a pick into it, to ily off in splinters, so much so, as to cover the arms 
of the men with thin particles of coal. He was anxious to ascertain if this 
was caused by inflammable gas, but ho found when the candle was held to 
it, that it did not present the least alteration. It was certainly not inflam- 
mable gas which escaped in the operation of working, but it escaped with 
gi'eat force, in smart ci*acks or explosions. Mr. Elliot, he thought, 
seemed to attnbute the flying off of the particles of coal to the escape 
of inflammable gas, in the cases he named, but this case shewed that 
other gases existed which produced the same effect as inflammable gas. 

Hr. Elliot — No ; he did not in all cases attribute it to inflammable 
gas, because it did not appear to relieve the district entirely fi*om tlie 
appearance observable of gas. There might, however, be some inflam- 
mable gas, though not observable. The indication of its existence by a 
hissinpr noise was entirelv relieved. 

llic Prksident had given the subject a good deal of consideration, 
and at one time thought the effect might be produced by the natural 
elasticity of the strata at great depths, or as Mr. Barkas said, the 
effect of great pressure, as the effect was not observed except when 
there was considerable pressure. He was, however, quite convinced that 
the effect was to be atti'ibuted to the fact, at great depths, of gas in a 
state of great tension, which, escaping with great force in the act of the 
excavation of the coal forced ofl* the superfices, and so rendered it easy to 
work, or in the case of the roof, split it^ or broke it down, until relieved 
from the t<?nsile force. 

Mr. Duxx — Witli regard to the hissing noise, that he thought, de- 
pendo<l upon the depth of the seam, and of coui-se on the force with 
w^hich the giis escaped. There was one thing certain, and that was, the 
working of the upper seam let off the gas from the low-er, and so ren- 
dered it hard to work. 

The PnESiDEXT — From Mr. Elliot's explanation, a certain area of 
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tlie upper seam was relieved from the weig'lit of the superincumbent 
pressure; which enabled the gas to penetrate from the lower to the upper 
bed, and so to produce the eifects described. 

Mr. Dunn — Supjwse the intermediate strata was very strong", and 
the elasticity of the gas not sufficient to bi*eak it, tliere would then be 
no escape of gas. 

Mr. W. Andersox said, when the upper bed was goafed, tlie stone 
would fall and form a cone or ai'cli, and so take the pressure of that 
area. 

Mr. DuxN could not imagine the pressure to bo taken off in that 
manner, as the stone wouUl full in the excavated part and there would 
Btill be considerable pressure on the part excavated. 

Mr. Anderson — But the pressure would be greater around the part 
excavated than on the area worked, and, as is well known, in removing 
pillars the part excavated heaved up in the bottom. 

Mr. Dunn — Xo doubt, if the strata heaved it shewed that the pres- 
sure was relieved, and tliat the gas or elasticity of the strata underneath 
was being raised up. 

The President — There could be no doubt that by taking off the 
pressure it did cause the bottom to heave, and it was well known that 
in such cases the gas was known to escape. 

Mr. Greenwell confii-med this view of the case, by stating that he 
found it so in working out the long-wall system. 

The President statt;d, that in the Eppleton Pit, at Ilotton Colliery, 
in working to the diji, they found it necessary to drive three diifts for 
the main or waggon ways. Two of the drifts were driven in advance, 
and they found the stone was bad, and broke very much clown, but after 
the gas had escaped from the roof of the mine into those two drifts, the 
middle drift was then driven, and they found the roof very strong. Jn 
driving the bonis for minor roadways, they found the stone in such 
bords fall very much, they then came back and took away a strip of coal 
alongside of such bord, when tlu'V found that tin? original driving had 
relieved the stone of the gas contained in it, and it has ])ecome quite firm 
and hard, and made an excellent roof for tluj roads. Mr. Bnrkus said 
such an effect was not produced in beds of coal at small depths from the 
surface, but at the Black Boy Colliery, where the depth was not gi-eat, 
they found, when tlie gas had escaj)ed, that the coal was much har(l(?r 
to work, ])roduced larger blocks, and on being exposed to tin* weather 
did not fall to pieces. 
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Mr. Barkus had his doubts as to whether it was gas or noty and was 
inclined to think that it was owing to the springing of the coal. When 
four bords were driven^ it relieved the resistance^ and it was natural that 
springing would take place. He could not altogether fall in with the 
Tiews of Mr. Elliot^ as he had known upper seams to work as hard as 
the coals below. They found it so in working the Hutton seam under 
the Low main^ but not so throughout. Where the pillars were taken 
away in the Low main they found no difference. They had^ however, 
difficulty in supporting the upper seam^ as it had crept when the pillars 
were reduced. 

The President — But it was observable that immediately under the 
excavation the coal hardened, and where it was not excavated it was 
soft. The elasticity of the strata could not account for the facts stated 
by Mr. Elliot and observed in other cases. 

Mr. Elliot — After four yards of bords were worked out, it left 
eight yards of wall, and that wall would have to carry all the pressure 
of twelve yards. If it was pressure, and not gas, there would not be 
heard the crackling noise attribute to the presence of gas. 

The President — In working out the lower seam there was much 
less gaseous noise where the pillars were removed. 

Mr. Armstrong thought the case adduced by Mr. Elliot was an 
exceptional one, and certainly contrary to his (Mr. A.'s) experience. In 
the case cited, where the seams were separated 20 fathoms, it was more 
than probable that little injury was caused to the intermediate strata 
from the coal having been removed from the upper seam j and the fact was, 
that the gas from the lower seam had permeated 20 fathoms of undis- 
turbed strata. He was aware of the case mentioned by Mr. Barkus, as 
being described by Mr. Buddie, of the effect of the creep in the main 
coal seam, but tlicre were mnnv other similar instances in the main coal 
seam at West Auckland. At the latter place the thill of the seam was 
80 hard that a creep was impossible, and a thrust was the only effect 
where the pillars were removed. Assuming that the 20 fathoms between 
the seams, such as was described by Mr. Elliot, had not been inter- 
fered with, and that the hardening of the lower soam arose from the 
escape of gas into the goaf of the uj>per seam, he could not see, in so 
short a time, from the natural porosity of the strata, how the gas had 
been dischai-ged from the lower seam, or that from the many yeai-s since 
its deposition it had not all escaped long ago at the surface. With regard 
to the tension of the gas in fitv, to which the President had referred 
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tliere were curious instances of gas at South Wingate Colliery, where a 
valve loaded to 1201bs. per square inch, discharged the gas from behind 
the sand tub in certain states of the atmosphere, and this was much within 
the ultimate tension of the gas. Unless there was a fractured state of 
the strata from the creep in the upper seam and that this extended, as in 
Wallsend, downwards to the low seam, he did not think that the mere 
removal of the coal in the upper seam, was a sufficient relief of the over- 
lying pressure upon the lower seam to give such immediate egress to the 
gas. He had worked the Densimm seam on the Tyne, which extended 
under the high main coal wastes for a great extent, and judging from 
the quantity of gas in the former seam he could not suppose that any 
had escaped upwards to the high main coal wastes or goaf. It was, 
after all, a question of time; for if the gas could penetrate the strata for 
twenty fathoms, he saw no bar to its escape with any amount of overlying 
cover. He, therefore, thought Mr. Elliot's example as exceptional, and 
except under the same conditions not again likely to be observed. 

Mr. Elliot begged to make one remark, and that was the fact of 
the effect extending only for a short distance laterally in the seam below 
from where the pillars had been worked above. Thus, in working the 
lower seam, they knew where the seam had been worked above. In one 
district the roof was as hard as a metal sheet below where the pillars had 
been removed, whereas within a short distance therefrom it was much 
broken. 

The President thought that a very important fact, and proved that 
the working of the seam above had an undoubted effect upon a lower 
seam within a distance of about 20 fathoms, in beds at a great depth 
from the surface. 

The discussion on the Paper then terminated. 

The President then called attention to Mr. Armstrong's paper ^' On 
the Constitution and Action of the Chalybeate Mine Waters in Northum- 
berland and Durham," and said he would be glad to hear any observa- 
tions upon it. With regard to his own experience, he would mention 
one case, which had recently occurred, where a considerable quantity of 
fi^e acid existed in the water pumped out of the Killingworth Colliery, 
and where lime had been used with a good effect. An analysis of the 
water before its use and afterwards, showing a considerable diminution 
of the free acid. In looking round for instances, he had heard with 
pleasure the measures adopted by his friend Mr. Anderson, at Heworth, 
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and which to a certain extent had been successful. The mode adopted 
was to pstss the water through a trough containing lime, so that instead 
of having free sulphuric acid they woidd have sulphate of lime. If, there** 
fore, the quantity of lime was sufficient the condition of the water would 
be entirely altered and the injurious effects would cease. 

Mr. Anderson said, the President was perfectly correct in his 
remarks respecting the mode they adopted at Heworth to counteract the 
effects of sulphuric acid in the water. They first got the water analysed 
by the foreman of Mr. Hugli Lee Pattinson; afler which the foreman 
told him that if he mised the water with a certain quantity of lime it 
might have the tendency to check the corrosive nature of the water. 
He (Mr. A.) then got a large trough made, into which lime was thrown 
among the water, and he must say that it had worked remarkably well 
for several years. The quantity of water might be about seventy gallons 
per minute, and they used a ton of lime a week. Previous to this appli- 
cation the water destroyed the iron in a short space of time. 

Mr. Armstronq thought that if they looked at his paper they would 
see the quantities of lime to be applied. 

The President had applied the same relative quantity of lime at 
EiUingworth, where the quantity of water was more considerable, but 
though it did not reduce all the free acid it destroyed the effect of the 
water considerably ; he would not, therefore, have any one to despair in 
attaining a good result, although they could not reduce the whole 
of the acid. Ho was of opinion, that it was not necessary to have 
such a quantity of lime as to take up the whole of the acid, and that it 
was only necessary to do so to a certain extent, in order to counteract the 
effect of the free sulphuric acid upon the iron with which it came in 
contact in pumping, to ameHorate its effect to a very great extent. 

Mr. LoNORiDOE said, that when lime took up a certain quantity of 
sulphuric acid the other part would not act so injuiiously. 

Tlie Presidknt said, that undoubtedly in some cases they could 
not get a sufficient quantity of lime to reduce the whole of the acid, but 
his impression was that lime mighf be used bcueficially to dilute the 
water to a certain extent, and although it would not take up the whole 
yet it was quite practicable to counteract the effects of the acid even in 
large quantities of water to a very great extent. 

Mr. Anderson })ogged to say that they felt it no inconvenience at 
present ; but previous to the water being mixed with lime it destroyed 
the metals in a very sliort time. 
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Mr. Elliot said thej never applied lime to the water at Monkwear- 
mouth Colliery^ although it was very had. The buckets used to work 
<Hilj erery six months. They, however, had the bolts covered with lead, 
whkh protected them. 

The discussion here dropped ; after which, Mr. Longridge drew at- 
tention to the fact of a committee having been appointed to make expe- 
liznents on ventilation, but as nothing had been brought forward on the 
matter he begged to move that the report of the conunittee be forth- 
with presented. 

The Prbsident was happy to inform Mr. Longridge that the com- 
mittee had prepared a report, which had been printed, and had that day 
been presented to the Institute, and he hoped that the members would 
comply with the wishes of the committee and make the requisite experi- 
ments. 

The meeting then broke up. 
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ded, that he would lay the subject before the Commissioners. Under 
these circumstances, he (the President) suggested that another memo- 
rial be sent from the Institute to the Commissioners^ setting forth in de- 
tail the objects and importance of the College, and respectfully requesting 
a portion of the surplus funds of the Hospital for educational purposes ; 
and that such memorial be drawn up by the Committee appointed to 
carry out the College. 

Mr. T. J. Taylor thought the Corporation was strongly in their 
fevour on the subject of the College. 

The President — Yes, in regard to assisting diem. It however, had 
been comnranicated to him that it was probable that part of the surplus 
fund woidd be devoted to the establishment of a sort of Trade Schools, 
for the education of boys intended for certain trades. If that were so, he 
thought they might have boys educated at these schools who afterwards 
might be drafted into the Mining College, and probably under some 
system of tuition which might be of great advantage to them. A gen- 
tleman some time ago, asked him if the children of those who contributed 
to the Mining College could be educated on more favourable terms than 
those belonging other parties* This he replied was practicable, as it 
was one of the things proposed by the Committee to have just such 
schools to prepare pupils for the Mining College. They might, he 
thought, in some way arrange with such schools established by such 
funds as he had alluded to, in order to make use of the boys with them. 

A brief conversation ensued, when it was agreed that a memorial be 
presented to the Commissioners of Charities on the subject. 

The President next read a letter from Mr. Randal Cossam, of 
Shortwood Lodge, Bristol, who, after stating that a Mining School had 
been established in connection with the seminary at Bristol, concluded 
by respectfully requesting copies of the proceedings of the Institute since 
its establishment for the use of the students. — Agreed to. 

The next business which occupied the meeting was the reading of 
two papers — one by Mr. Dunn, " On the Coal Mines and Iron Works of 
Besseges, in the province of Oard, South of France" — the other by Mr, 
G. Potter, " On Murton Winning in the County of Diu*ham." 

After which, the Council adjourned. 
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The concession of iron mines are three in number : — Ist^ that of Bor« 
disac^ 2nd^ that of TraverS;— both chiefly on the north side of the 
Ceze^ including the concession of Lalle^ although the coal mines belong 
to other parties ; the Srd consists of that of Robiac and Besseges, chieflj 
on the south-west side of the river^ and containing about 25 hectares. 

The other mines of Pierremort belong to a company of manufJEMsturers 
of iron. The proprietary of the coal and iron furnaces and that of the 
forges b^ing distinct parties^ although it is now matter of consideration 
to unite all the interests into one general company. 

The colliery company built two blast furnaces^ with an 100 horse- 
power engine then in work^ also a cupola for castings let to the iron 
company at an annual rent of 40;000f. The price of mixed coal was 
fixed at 6f. per ton of 1^000 kilos.^ for all coal supplied by the colliery. 

The coking ovens were built and maintained at the cost of the furnace 
company. 

The forges consisted of seven steam engines for working rolling mills^ 
one of Naysmith's steam hammers^ &c. There were seven puddling 
fumaceS; also several other furnaces^ together with workshops^ ware- 
houses^ agentS; houses^ &^,, suitable for carrying on every btamch of the 
iron trade. 

The principal coal field is situate at Besseges^ adjacent to a mountain 
side 264 metres in height^ and consists of twelve well ascertained seams 
of coal^ lying at an angle with the horizon of one to four main rise^ nearly 
west. The thickness of these seams varies from one to two and a half 
metres^ lying very regular^ and the aggregate thickness of which may be 
stated at thirteen feet; all the seams being workable^ and under very favour- 
able circumstances as to roof and thill. The coal itself is of a rich caking 
quality, and not only produces excellent coke, but will hold out for . 
general trade two of large for one of small coal. 

The coal field is peculiar (see section), as restipg upon micaceous 
schist, and that upon granite, and as towai*ds the south point it ap- 

The concemion to this Company was in 1827, then Mons. Robiac. The Furnace and 
Foundry Company became interested in 1834. 

Mons. Gruner, on the coal beds of Besseges, states that the number of beds may be 
taken as nt least thirteen, of which seven or eig:ht are one to two metres in tbiclLuess. 
Three or four others are from *80 to 1 metre, but could be easily worlLcd. Three or 
four others united thicknesses may be called fourteen metres. Iron-stone lies below 
the coal. 

WEIGHTS, MEASQRES, &c. 

A Frano 1 Od. Centime one-tenth part. 

„ Killometre 39,371 inches. 

„ Hectare 1 1,960 square yards = 2*47 acres. 

„ Kilogramme 2*21bs. avoirdupoise. 1000 such per tOL. 

„ Metre 39*371 inches. 
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proaches a fonnation of trias (new red sandstone and bine limestone), 
the leveb suddenly turn, and the upper seams, as at present explored, 
seem termmated by ag zag, or being, as it were, doubled up, and make 
their exit in a nearly perpendicular position. 

Hitherto the working has been confined to surfsuse lerels, the lowest 
being upon a level withtheworks in No. 9 seam, 2 to 2*20m. thick; 
the second and third above being also entered firom the mountain side, 
and the coals brought down by means of raflways and inclined planes. 
By this means Nos. 4, 6, 6, 7, 8, and 9, have been partially worked. 
The other seams have not been touched, neither haa anything been dime 
to work the coal below the surfsuse level before spoken' of, although, 
firom the experience of the past, and the closeness of the schist and sand- 
atones, there is no reason to expect much water. No. 9 levels are ex- 
tended 650 metres, and to the rise 120 to 180 metres. 
* From No. 9 a stone mine is executed towards the rise till it cuts No. 
8, which may be called l*12m. in thickness, and the explorations are ex- 
tended from north to south 400 metres, and similar distances firom east 
to west as No. 9. The stone mine is further extended till it cuts No. 7^ 
90 to 100 cen. thick, with a thin schistose band towards the top. The 
level is further extended to No. 6, 1*60 to 2 in thickness, and sometimes 
2*50. A further extension produces No. 6 section :— 

Coal 0-20 

Band -16 

Grood coal 1' 

1-85 

The upper part of this schist sometimes disappears, and the seam 

thickens to two metres. 

A further extension of the level to No. 4 section : — 

Top coal 0-40 

Band , -16 

Good coal 1*10 

1-66 

All these seams are stopped towards the dip by aig zag. 
Contents of the present coal field above the level of the works :— 

TODf. 

South side of the mountain, twenty-five hectares, and thickness 

of coal fourteen feet, after deducting one-tenth 3,500,000 

In the western field, sixteen hectares, thickness of mines eight 

metres ..•..•••... 1,280,000 

4,780,000 
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COAL AT MOLIERE. 

At the distance of 7^000 yards down the river Ceze^ and towards St. 
Ambroiz; in the same concession^ another set of seams^ four in number, 
are seen^ dipping in the same direction, which have been very little ex- 
plored, but there is reason to believe that this field is very extensive. 

During my investigation I was furnished with a copy of a report 
made in 1846, by Mons. Ghruner, a mining engineer of eminence. He 
states that the number of beds at Besseges may be stated at ld,and*their 
aggregate thickness 14 metres ss 46 feet. He calculated there was coal 
enough to Tn i^JTitfan the works for forty years, whilst he excluded all coal 
bel^w the level of tiie valley, all suitable for coke making. 

The coal at Moliere he described as follows. The upper beds are lour 
in number, amounting to fifteen metres in thickness. Towards the north, 
near to Pigere, a great dyke occurs, which throws down the system 
upwards of 200 metres, the whole thickness of the known beds in that- 
quarter is four to five metres. The beds of the other district ace supposed 
to lie underneath. 

The levels in the present ooal field extend firom 600 to 660 metres in 
length before reaching the zig zag. 

ANALYSES OF COAL FROM MONS. OBUNER. 

DIfMdi. Cote: 

St Ambroiz 68*40 • 

Vifgere •• 69*85 • 

Combe long.. 70 • 

Masel..^. 66 

7270 .. 

Comptted with Garesfidd, Carbon 72*71 

Ashes 1*39 ^ 100 

Volatfle matter 25* 



rolatOs. Vttal: 


CbidMi. OvboBi 


TDtel: 


31*60 .. 100 


..5* ..63* 


. 68*40 


80*15 . . 100 


.. 3*49 .. 66*36 . 


. 69*85 


30 . . 100 


• • 7*14 .. 62*86 . 


. 70 


34 . . 100 


.. 5*44 .. 60*56 . 


. 66 


27*50 . . 100 


.. 2*54 .. 70*16 . 


. 72-70 



J*71^ 
1*39 y 
^•90j 



MODE OF WORKING. 

The mode of working is alike in all the seams, all being excavated four 
yards wide, leaving the pillar from ten to fifteen yards square, and in 
order to facilitate the working, the places are driven echelon, viz : at an 
angle of 12} degrees. The coals are brought down to the levels in wicker 
baskets, with sledge feet, and thence transferred into waggons contain- 
ing 850 kilos. The basket contains 800 kilos, of large, or 250 kilos, 
of small coals. As soon as the basket is emptied the traineur (putter) 
turns it upside down and carries it upon his head up into the workings, 
the weight being about thirty kilos. The baskets can be carried by bpys 
of twelve years of age. The piquer is paid 2fr. 80c. per .on for largpe, 
and Ifr. 50c. per ton for small coal, out of which he pays the traineur 
40c. per ton. An ordinary piquer can earn 2ifr. per day, out of which 
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he pajB the trainear. The ronleun (weggon hoys) aie paid 43o. per 
ton, induding the wagoning and inclined phines upon the sorffiee. 
Eveiy one finds his own light. 

It xnnst be observed^ that preyious to the Beydation in 1848, these 
prices were nearly doable, they are now much depressed by the prostra- 
tion of trade, but may be expected again to rerive. 

The pillars are all expected to be got, owing to the goodness of the 
Toof and the hardness of the coaL They anticipate that^ notwithstanding 
the consumption of timber, the pillars will be worked cheaper than the 
whole coal, say SOc per ton. 

2nd Level. — Upper series of work. This lerd is 86 metres perpendiflu- 
lar from the former level, entered at No. 8, and returned eastwaid to- 
wards No. 9. The same level also leads to Nos. 7, 6, 6, aad 4. Nos. 3, 
S, and 1 are unexplored, but their thiekness is well known, 

Srd Level. — ^This is 38 metres above the 2nd level, and embraces Nos. 
8, 6, and ^. Nos. 7 and 9 are imtouehed. Nos. 10, 1.1, and 13 are 
entirely untouched, but are aU perfect. The deep vallej canses some of 
these beds to disappear, but they exist again on the north side of the 
river towards Lalle, from 600 to 660 metres in length. 

The workmen are provided dwdling-houses, which ire charged 60fini. 
per chamber per annum. 

According to their practice of mining, it is found impracticable to ex- 
tend the workings to the rise of each level more thap from 120 or 130 
yards, on account of the deficient ventilation, and then a new set of 
levels are provided ; several seams being brought into one horse-road by 
means of horizontal stone drifts firom seam to seam. 

The payment to the Government is 6 per cent, upon the net profits, 
allowing certain expenses as a deduction. A Min^ig Council sits at 
Nismes once a year, composed of the Prefect; thf Commissioners of 
Taxes ; two Members of the (General Council of the Department^ chosen 
by the Prefect; two Concessionaires, also chosen by the Prefect on the 
nomination of the Engineer in Chief; also the Mining Engineer of .the 
Government. Mode generally satis&ctory. 

The following is an authentic statement of the expense of raisingaton 
of coals, of 1000 kilos. : — 

1W5. 184C 1847. 

Fiquers and traineurs 2*27 2*18 2*41 

Bouleurs 43 46 43 

Materials 37 61 66 

General charges 49 69 76 

3-66 3-74 T26 

Vol. v.— Decbmbbr, 1856. y 
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The workmen work their own fire coals and are allowed 100 kilos* per 

week. 

The principal markets to which these coals are carted, and the cost 

of carting, may be stated as follows : — 

PcrT<m. 
St. Ambroix 4-50f. 5-Of. 

Alais 9 

Nismes 16 

Pont St. Esprit on the Rhone 15 

Montpelier 19 

Cette, on the Mediterranean 23 

Aigue Mortez 20 

Aubenas 20 

MarseiUes 23 

Also, the silk mills at Ardeche. 

The present selling price at the colliery is 11 fir. for large and 5 fir. 6c. 

for small coals per ton. 

ATaraf^ per Ton. Bound and SmalL 
Franoi. Tons. 

The general average in 1846 was 7*27 • . 86,674 

1847 „ 7-46 .. 70,260 

1848 „ 7-47 .• 68,616 
Six months of 1849 „ 7*8 . . 27,341 

Average 66 per cent, of romid coals. 

Contents of the known coal-field, as commanded bj the surface-level 
at No. 9, viz : — 

South side of mountain, taking an average of the seams, 
the area may be assumed at 25 hectares, and the thick- Tom. 

ness of coal 14 metres, deducting -^ may be stated at • • 8,600,000 

Western field, area 16 hectares, thickness of seam 8 
metres, with similar deduction 1,280,000 

Total 4,830,000 

SSSSmSSSSSOBm 

Independently of which there are great quantities of coal to be gained 
by sinking at No. 9, to command the lower mines, as also a supposed 
new field at Moliere, near the River Ceze, distant 6 or 7 kilometres fix)m 
Besseges, together with a quantity of about 1,280,000 tons, south of the 
level at the works. 

This coal field is about 175 metrea aboye the lerel of the Mediterranean. 
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Iir 1846; there were raised and disposed of as follows :— - 

BoiiiicL SniAll. 

GeneralTrade 28^696 11;493 

Furnaces and Foif;e8 .... 5538 44^848 



— ^— — ■ ToteL 

2e;233 66,341 a:86;674 



Present selling prices at the Colliery. — ^Large 11 

Small 6i 

Furnace Coal 6 

Average 7fr. 6c. per ton Amount^ upwards of £27;000. 

g COKE MAEINO. 

The chingle small coal produces 60 per cent for the fbmaces; without 
accounting loss by washing, the expense of which, by }umd, they say 
costs 8s. per ton, but is well repaid in the production of iron. 

ALLEGED COST OF COKE. 

nuxoi 

1700 Kilos, of small coal at 6fr. per 1000 10*20 

Workmanship • 1* 

Divers expenses *50 

Interest on capital and repairs • *20 

11-90 
The washed coal 2*50 



Total 1440 

1700 = 1020 coke. ~~ 

No raw coal is used in the furnaces. The iron is of first-rate quality, 

and worth on the spot £11 to £12 per ton. 

Bough small. 

Ordmary small 531 J> 1000 

Waste • . . . 



..-.317) 
....531 > 
....132) 



LIMESTONE. 
Limestone is had in an inexhaustable quantity from a mountain conti* 
guous to the works, conveyed to the top of the furnaces by inclined planes 
100 metres in lengtL The expenses amount to from If 70c. to Ifr. 80c. 
per ton of 1000 kilos. 

IRON STONE MINES. 
The supply of iron stone is also very abundant, although very little 
iron stone is found in connection witii the coal strata. 
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No. 1 — From Pierremorte; in the Oxford clay formation, consistsr of 
two beds, one 1*50, and the other *50 in thickness. The latter stone 
yields 60 per cent., the former 40, and both beds can be commanded by 
the same g^ery. 

No. 2 — Is found at '' The Travers " in the new red sandstone, the roof 
being marl and sandstone, and the floor yellow limestone. This bed 
averages in thickness 1*50 to 3*6, and lies at an angle of 41 ; yields 40 
per cent., and contains a good deal of manganese. 

No. 3 — ^From Bordezac, Cote de long and Castelas, the base also of 
the new red sandstone, consists of three beds, the lower of which is 70 to 
80 per cent. The middle bed 1*20 to 2*0, and the upper one 30. 
Average yield 25 to 28 per cent. * 

These ores are mixed for manufacture, and cost upon the average, for 
working and conveying to the works in carts, from eight to nine francs 
per ton, but preparations are making to reduce the carriage by means of 
a new road from Bordesac. 

Judging from the report of Mens. Gruner, and fit)m my own survey 
of the district, I have no hesitation in assuming that there is in the cou" 
cession a great abundance of mineral for very many yean to come, 
which, I doubt not, also exists throughout districts out of the ccmcession, 
and, in case of extensive working, and a railway, would be supplied to 
the works at a very moderate cost, considering the excellenoe of the 
qualities. 

COST OP MANUFACTURING PIG IRON. 

Mineral, half calcined and half raw, 1,800 kilos., viz., 900 at 

9f. per ton, and 900 at 12Jf. per ton = 19,200 

Coke, washed and unwashed, 800 kilos., at 13jf. per ton, . . == 11,666 

Limestone, 600 kilos., at l*80f. per ton, = 900 

31,766 

COST OF LABOUR, &C. 

Working the furnaces • 5 

Sand and clay 0*20 

Machine for blowing 5*40 

Hot air apparatus • 2 

Rent at present 6*6f. per ton • • 2 

Genei*al charges, repairs of furnaces, &c 12*3 

68*60 
For which we will have 630 tons of cast iron, say 60f. per ton. 
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Another statemaot tendflred 

AaaetperTiNk 
1300 kflos. of coke »tl2f- 16-flO 

Coal at 5£ ttnA coke 80 per cent 

2500Hmeral at 8£ SO 

750 Limestone at 1£ 80c 1*86 

Workmanship 6 

Hot blast 6 

General charges •••••«•••• 7 

64-96 

I think this too limited as to expense. According to Mr. J. Bell, 100 
tons of coke will smelt above 160 tons of calcined mineraL 

At present the establishment is mnch too large for one fiumaoey there- 
fore the cost is enhanced. By another statement they sheir that if there 
were one or more additional fiimaoes the cost woold be rednoed to 66s. 
or 60s. per ton. 

These furnaces, and everything bdonging to them excepting the coke 
ovens and hot-air apparatos, belong to the Coal Coaipaiqri end are 
rented by the Pig Iron Company at Ibe rate of 40,000f. per amram, 
whether they work one or two. The Lessees are also bonnd to pay 6£ 
per ton for the small coal| but they are entitled to not exceeding 20 tons 
per day of lar^ coal at the same price when the forge is working. 

The produce of the furnace is black iron, for the purpose of the foun- 
dry^ and white iron for the forge. The value of the foundry quality is 
12 to Idf. per 100 kilos., = £11 per ton; forge quality 8 to 9f. per 
100 kilos = £7 lOs. 

It is remarked that the present establishment is greater than necessary, 
and if the works were in full operation many of these charges would be 
modified. But it must also be remembered that in proportion as exhaus- 
tion progresses, the cost of materials will be enhanced, as well as the 
wages of the workmen, therefore, it may not be safo to reduce materially 
firom the above, although sixty francs per ton may be taken as a foir 
calculation. 

THE RESULT OF MANUFACTURING FROM THE PIG. 

The difficulty will be easily appreciated of arriving at any very 

definite result with respect to the profits arising from this branch, viz., 

bar, bolt, and flat iron (such as boiler plates). I, therefore, advised 

with persons well acquainted with the subject in England, and also 
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received from the ageots at the works copious statemente of tba reepec- 
tire charges which accrue, which I have reason to believe were fiiithfiilly 
reported, and will now commnmc&te my ideas as to the result of manu- 
fficturiug at Besseges, bem^ first chai^^ with pig iron at cost pnce, 

BLBTATION OP BIuLST FDRMACBB 




Total height fortf-cight feet. 

This furnace will yield 120 tons of pig iron per week. One of the 

furnaces has a width at top of 8ft;. Sin. Top to belly twenty-five feet, 

and diameter of belly 1511. 9in. This furnace will produce twenty-four 

tons per day. 

PUDDLED IRON. 

A ton of cast iron, aforesaid price 60 

Workmanship, coals, and engine do 66 

Puddling do 40 

Called conyer 1G6 

Additional for bars and bolts 30 

Cost 196 

Selling price varying firom 380 to 300 
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The boiltf plates will eost^ in additioa to the ordinftiy bar iron Snm 
the state conyer, 60 + 166 — 226 franos. Selling price vBijing ftom 
450 to 480 francs. 

These were the prices before the revdnticHi of 1848, but which haTO 
decreased since, and as the works are not in operation details camiot be 
arrived at here. 

If these forges and rolling mills were supported bj a smtaUe nimd)er 
of pnddling fbmaces thej might mani^Mrtore 10,000 to 11^000 tons 
per annum. 

Mr. Bell, of Newcastle, states that with 37 puddlmg fumaoes and fiye 
engines, whose aggregate power is 908 horses, tbey could produce 450 
tons of bar iron per week. 

THE NEIGHBOURING CONCESSION OP LALLE. 

Hy opinion respecting the annexation of this property having been 
demanded, I examined the nature of the coal field, which is mder partial 
working. Owing to the important &ult before spoken of, the coal beds in 
this concession dip the contrary way from those of Besseges. The 
working is carried on by means of a surfiace entry on the north side of 
the river Ceze, the produce of the mine being brought up in wicker 
baskets on the backs of men. 

Mons. Gnmer, the French engineer before noticed, calculates that 
this concession contains, in 4 or 5 beds of coal from *60 to '80c. each in 
thickness, five million tons, which can be produced at firom 6 to 6} francs 
per ton; but the mines dip most rapidly, and to work which heavy 
machinery would be required, and I am not aware that Mons. Oruner, 
in his view of the case, duly appreciated the results of an extensive 
working under such an extraordinary dip, and with such thin seams. 

Undoubtedly, the property lying contiguous to Besseges, to a certain 
extent would be an acquisition in case of an extensive working, especially 
as the iron mines are in the hands of the company ; at the same time I 
am quite unprepared to assign the value which ought to attach to its 
annexation. 

CAPABILITY OP EXTENDING THE W0RB3 BY MEANS OF 

RAILWAYS. 
It is quite clear that to enable the property to extend itself materially, 
possessing both coal and iron stone of the very best quality, railways are 
absolutely necessary. The first of these railways prominently presents 
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itself for execution along the margin of the rirer Ceze^ to the county 
town of St Ambroix^ distant about seven mileS; and to which the pre- 
sent cartage maj be calculated at 6f. per ton. Bj establishing dep6ts 
here whence many important public roads radiate, and by a diminution, 
say of 8f. per ton, would at once advance the quantity and profit of 
both coal and iron. 

The second of these railways is of much g^reater importance, and would 
go to connect the town of St. Ambroiz with that of Alais, which the 
public railway connects with the great towns upon the coast, as well as 
with the banks of the Bhone, and the canal of Beaucaire; the advantage 
of which markets is sufficiently exhibited by the following vend of coals 
down this railway firom the collieries of Ghrand Combe, in the neighbour- 
hood of Alais, with coal vastly inferior to that of Besseges : — 

Ymr, Tool. 

1842 177,186 

1843 205,195 

1844 257,128 

1845 288,703 

1846 298,876 

1847 337,325 

1848* 227,352 

The following are the sources of trade laid open by that railway, 
where they have depAts, with the respective quantities sent in the year 
1848 :— 

Bound. Small. 

Alais 8368 2868 

Nismes 17,139 4367 

Lund 2228 1366 

Montpelier 3882 1242 

Beaucaire 13,233 6308 

Rhone 817 325 

Marseilles 40,366 66,291 

Avignon 7143 986 

93,160 72,740 

Surrounding Mines, &c 16,611 71,724 

108,671 144,464 

Total 263,136 

• Tear of tbe lUfvhitioii. 
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The mftgnitnde of the aboYe trade^ therefine, shows the inoalenkble 
adyantage which would be derived from a junction of these collieries 
with the railwa J at Alais, which would be distant by the railwa j from 
thence to St Ambroix 13 miles. 

A railway fitmi St Ambroix to Pont St Esprit, upon the Bhone, 
would be about twenty miles, and wonld have the effect of bringing the 
coal of Bessegee into competition with those of St Etienne and Biye de 
Gier, and also lignite, which is obtained at several jdaces in that district, 
as weQ as enable a shipment to be made npon the Bhone. Bnt I am of 
opinion, in the present state of matters, this consideration must stand 
orer, because the route to Alais is of much more extensive import, and 
would lead to an impovtant ready-made market I, therefiire, did not 
devote time to the consideration of this portaon of the subject 

The railway to St Ambroix, single rails, 60Ibs. permetre, with one- 
tenth for passmg places, I calculated to cost, togeth^ with depAts and 
100 waggons, £85,000. Total length seven miles. 

The railway to St Ambroix would save :— 

Rmioi per Ton* 

Present cartage 6 

Perraa 172 

Say 8 francs saving 8*28 

This alone would increase the coal traffic 20,000 tons per annuin, with 
a slight reduction of price. 

That from St Ambroix to Alais 18 miles, adding l-6th for sidings 
and passing places, and with 400 waggons for distant traffic, is calculated 
to cost £80,000. 

No account is taken of locomotive engines, because it is expected an 
amicable arrangement will take pkuie with the established railway of the 
Grand Combe Company, for the profitable occupation of their spare 
power. 

It is a material point in the consideration to weigh well the advantage 
which is derived from the duties upon coal and iron imported into Pi*ance, 
together with the heavy freight from Great Britain, in consequence of 
which, the coal of Grand Combe, notwithstanding a railway of nearly 
100 miles in length, can supply the quantities of ooel exhibited in page 
SB to the seaports of Marseilles, Cette, Ac 

Vol. v.— Dxoexbxb, 1866. o 
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DUTIES UPON COAL AND IRON IMPORTED INTO FRANCE. 

Franch Boktomi. Kiglidi Bottoms 
Pw 100 knot. PwKUot. 

Coal imported into the Meditenrane&n^ *30fr. • • • • -80fr. 

Coke, double the duty charged on ooaL 

Castiron... 7-00 .... 770 

Finemetal 12*00 13*80 

Bariron 1875 .... 20-60 

Plateiron • 40* .... 44* 

ThnS; English coal brought in Foreign bottoms *80 x 10=7s. yf' ton. 

Coke ^ 14s. „ 

Cast iron , « • • 67s. „ 

Malleable iron 21x10.* £9 „ 

In addition to a freight charged from ISs. to iSs; per ton, which may 
be said to act as a prohibition. 

Pig iron imported 1844 16,056 1101 

Ditto 1846 21,198 895 

Malleable iron of all sorts 1847 82,984 2025 

At this moment the coal owners of ^England are petitioning the minis- 
ter to urge upon the French GoTemment a reduction of the duties to 
the same charges as the coals imported from Belgium, but it is scarcely 
expected to succeed. 

COST OP CONVEYANCE PER RAILWAY. 

By the published accounts of the Grand Combe in the year 1848, the 
cost of coal traction was '0S2f. per ton per kilometre, including mainte- 
nance of waggons, greasing, <S;c., 

Therefore from Besseges to St. Ambroix 7 miles. 

Thence to Alais « . 13 „ 

"so" „ 

From Grand Combe to Alais • 71 „ 

Further than Grand Combe 12} „ 

The cost of conveyance, therefore, would be as follows :— thom. 

Besseges to St. Ambroix *84 

St. Ambroix t5 Alais 1*26 

Alais to Nismes 3*86 

Nismes to Beaucaire • « 1*68 

Beaucaire to Marseilles 4*20 

11-34^ 
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The Grand Combe large ooal is Bold at the Port Abouc for 32f. per 
ton^ and as the whole cost to Marseillee is 

Francs per Ton. 

ll-34f.^ say 12f.^ add cost at the colliery Sf., = .....••• 17 

Selling price 32 

Would leave 15 

It is also material to observe that the coal of Besseges is vastly supe- 
rior to that of Grand Combe. 

PROBABLE RESULTS OF THE DEVELOPMENT OF THESE 
WORKS SIMULTANEOUSLY WITH THOSE OF GRAND 
COMBE. 

From the published accounts of the Grand Combe colliery and railway, 
notwithstanding their enormous capital and extensive working, it would 
appear that the former have not been at all successful, which is attri- 
buted, partly to the expense of raising the coal from a widely extended 
area, but chiefly frt)m the soft and inferior quality of the coal, which 
incurs a destructive breakage at the dep6ts and during their conveyance 
firom place to place ; but the railway is represented as being profitable, 
and would become more so in proportion to the greater quantities of 
tonnage and passenger traffic. 

I am, therefore, of opinion that in the event of these mines and rail- 
ways being developed, it would materially tend to the interests of both 
concerns to form an amicable arrangement whereby the selling prices 
would be steadily maintained, and in case the coal of Besseges had the 
effect of lessening the sales of Grand Combe, yet the profits of the railway 
would be increased, also, that the excellence of the coal and coke of 
Besseges would be the means of opening out new sources of commerce 
by shipments at the ports of the Mediterranean, as well as increased 
demand for iron. 

Other collateral advantages may also be looked for should the 
affairs of France settle to a spirited extension of railways, and to a 
general expansion of commerce, in which case the data of the present 
report may be considerably altered for the better, viz. : — 

1. — The advantage in extensively coking the small coal. 

2. — Improved prices and extended consumption of iron and cast iron. 

3. — Revenue to be derived from passengers and merchandise. 

4. — From the superior quality of this coal an almost unlimited demand 
might be calculated upon, when improved modes of woiking and railway 
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facilities are accomplished^ so as to reach Marseilles at a price considerabi j 
less than the produce of England can be supplied at. 

The colliery was already producing nearly 60^000 tons per annum^ 
viz., 34^000 to the general trade^ and 25^000 to the two furnaces, &c., 
and realizing a profit of £7000 to £8000 per annum, whilst other two 
furnaces were in course of building. Working cost of coals 4'26f. per ton. 
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m MURTON WINNING 



IN 



THE COUNTY OF DUBHAM, 



BY MR. EDWARD POTTER. 



THiRKiNa that a Paper on this subject would be interesting and accep- 
, table to the Institute^ I have drawn together the most prominent features 
; of this extensive undertaking and tabulated some of the more detailed 
particulars in such a way as may be easy of reference. The details, 
y although not presenting any novelty to the senior members of the Insti- 
I toifl^ may, I trust, be found serviceable to the student in the art of Goal 
^ MiitTng. 

The preliminary process of sinking, or in its more enlarged significa- 
tkm — ^winning a colliery, is one which is of the most vital importance to 
tiie future well-being of the undertaking either as an investment or specu- 
lation, whether we consider the amount of capital to be expended be- 
fore the coal is reach^, or again, the position or site of the plant for 
the future effective and economical working of the mine when completed. 
In new or imexplored districts the risk of error m position, or powers 
of machinery required to overcome the ordinary difficulties met with in 
sinking is necessarily greater ; but even where the district is better knowiii 
improper or unfortunate positions have firequently been selected, and the 
future well-being of the colliery seriously affected. 

The general rise and dip of the seams of coal in the county of Durham 
and Northumberland are now well known, as well as the principal dislo- 
cations of the stratification by Dykes, &c. ; but a prudent miner will 
Vol. y.— Degbmbsr, 1856. h 
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think it advisable before commencing operations for a new colliery to 
prove the ground^ by boring or otherwise^ before he embarks the capital 
of his employer. 

The magnesian limestone^ overlying the eastern part of the coimty of 
Durham, and increasing in thickness in its eastward course by the natu* 
ral dip of the coal measures in that direction^ has attained its greatest 
known thickness at Castle Eden, the bottom of the bed there foimd being 
105 fathoms firom the surface. 

Depths firom the surface to bottom of limestone proved at the follow- 
ing places : — 



At Murton Winningfs 76 fkthomt. 

Beaton Fftrk 67 ,, 

South Hetton 64 „ 

Shotton Colliery 63 „ 



At Wingate Grange 68 fathoms. 

fieaham Harbour (u»5ih)..66 

Monkwearmouth 62 „ 

Haswell 60 „ 



The upper portion of the limestone is soft and often overlaid by a marl 
of a light cream colour, generally firee firom moisture and easily worked. 
As you proceed downwards the limestone becomes more compact and 
hard, the lower portion being difficult to work on account of the gun- 
powder finding vent in the cavities with which this rock aboimds. 

Underneath this limestone generally lies a bed of sand, varying in 
thickness and hardness, accompanied by feeders of water also varying 
very materially in quantity. 

Several shafts have been put through this treacherous stratum, in 
various parts of the coimty, and its structure, in some places, found very 
soft and dry, in others interspersed with hard chSrt ridera, having a honey- 
combed appearance, the cells being divided by charts, in some cases these 
flinty parts are almost stratified. Near to the Ferryhill Station, on the 
North Eastern Railway, a good section of it may be seen capped with 
the magnesian limestone, also imder the Castle and Lighthouse at Tyne- 
mouth. 

After these preliminary observations, I shall proceed with the more 
immediate subject of this paper. 

Murton Winning is situated to the north-east, or nearly full dip of 
South Hetton Colliery, and was projected to win the extensive range of 
dip coal intervening between that colliery and the German Ocean. It is 
within two miles of Seaham Harbour, and a short distance fi^m the 
village of Dalton-le-Dale, which circumstance for some time gave it the 
name of the " Dalton Winning." 

After several borings had been put down in various dii*ections, through 
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the limestone rock^ to prove the thickness of the sand^ the site was 
sdeeted and the ground broken for the first shaft oa the 19th February^ 
and for the second shaft on the lOtb April, 1838. 

The winning was first arranged to consist of two shafts, of fourteen 
fiMt dear diameter each, and to be divided so as to form ultimately three 
coal drawing pits, and one engine or water drawing pit. 

The engine power consisted of three }20-hor8e power winding machines, 
and one pumping engine of 260-horse power, together with other small 
engines in lieu of jacks and gins. 

It being the intention of the parties to use some, if not all, the machines 
as auxiliary pumping engines during the progress of sinking, these ma- 
chines were so placed that in the event of an accident occurring to any 
of them, the ropes or other appUanoes could be made available for a 
time to the others until any necessary reptirs were efiected. 

To the main engine were attached six s^ of 19-inch pumps, in three 
lifts of twin sets, viz. : the two top sets in a staple worked by the back 
bram, the two middle sets worked by the Y bob in the pit, and the two 
bottom sets hung on sevenfold blocks in the bottom of the sinking shaft. 

To each of the machines were attached three sets of 16-inch pumps, 
viz. : the top set in the counterbalance staple under the end of the crank 
shaftj, the middle and bottom sets being worked by a horizontal spear and 
quadrants placed over the shaft. 

The sinking of the two shafts proceeded, without obstruction, to the 
depth of thirty-five fiithoms each, where the feeders of water, gradually 
met with, accumulated to fifty gallons per minute in one pit, and seventy 
gallons per minute in the other, the water being, hitherto, drawn out by 
iron water tubs, containing 60 and 140 gallons each. The sinking was 
then suspended, and the first metal wedging crib (14 inches by 6 inches) 
laid, and two fathoms of light metal tubbing put on to outset the main 
body of the feeder, and the shaft walled up and secured to bank, and 
further sinking suspended imtil the machinery was ready. The counter- 
balance staples for the machines were then sunk, and galleries driven 
between them and the two pits for conveying the water between the 
middle and top sets of pumps. 

The machinery and pumps being in readiness, the sinking was resumed 
on the 19th November and continued down to the depth of 70 fiithoms, 
when a double metal wedging crib was laid to rest the two standing sets 
upon, and the shafts tubbed off and closed imder the first wedging crib. 
The sinking was then resumed and continued six &thoms further, where 
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another wedging crib was laid and the shafts rendered dry to this point, 
being the last tabbing got in before arriving at the sand. After leaving 
a sufficient strength of limestone as a support to this last named crib, 
the shafts were enlarged or belled out before arriving at the sand to 
enable us the better to contend with the anticipated difficulties, and also 
to maintain in the end the ftill diameter of the shafts. 

This latter resumption of sinking had not been proceeded with far be- 
fore the bottom of the pit blew up like a blast, and a deluge of water, 
sand, &c., was thrown up which speedily drove all hands out of the bot- 
tom. The lower sets of pumps being then short and himg upon strong 
7-inch ground ropes attached to 7-fold blocks and crabs, were hove up 
out of the bottom, and the water allowed to settle. Upon plumbing the 
pit it was found that 9 feet in depth of spnd over the whole bottom of 
the shaft had been sent up through the fissure. The two machines went 
18 strokes per minute with a 4 feet stroke = 684 gallons per minute. 

The east pit was sunk upon one of the boreholes which followed the 
course of that shaft pretty regularly. The borehole was kept secured in 
advance by a long ping, when, however, the sinking was within twelve fa- 
thoms above the bed of sand, the plug burst out and a considerable quan- 
tity of sand was thrown up. This was the first intimation we had of the 
loose nature of this formidable opponent. The feeder through this bore- 
hole kept the 16-inch set going 12 strokes per minute with a 4J feet 
stroke. The pressure of water in the other pit being 18 fathoms. Both 
pits being now opened to the sand, the gross amount of the feeders of 
water proceeding from it was found to be more than a match for the 
pumping power applied, which, at this time, was confined to the 16-inch 
sets attached to the machines, the East Main Engine being yet in the 
hands of the manufacturer. 

During the progress of sinking thus far, the system of intercepting 
each considerable feeder of water as it was met with, was steadily prac- 
tised and every good foundation for a wedging crib promptly, and with 
great success, turned to account. By this means the shafts were kept 
remarkably dry until the period when the sand feeder forcibly broke 
away through the bottom.* The metal tubbing being carefully backed 
up with marl, which, on being saturated with water, became like cement 
and formed an impervious backing. 

* I undentand that a different plan Ib now beinfi: tried at the Ryhope Winning*, rizi 
pnmping all the feeders as they are encountered in the shafts — this will probably in- 
crease the difficulties where they approach the sand. 
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It may probably be interesting here to note the snccessive fiseders 
dammed back by the different batches of metal tubbing* 

IN THE MIDDLE PIT. 



MMal 
CtOrn. 


When laid in. 


Depth laid at 


Qnantttyof 

MatelTokbiiiff 

Mteo. 


Imomil of Water 
■topped baek. 


WakKUtL 




1898. 


TUhi. PL Is. 


FttM.7LlB. 






lit. 


May 17, 

» 


35 6 


2 






Slid, 


Dec, 17, 
1839. 


46 1 6 


11 3 


6 itrokeiof 4 ft 




3rd, 


Jan. 11, 


51 2 


6 16 


4 tf ft 3 „ 


'iattroke. 


4th, 


Feb. 19, 


64 1 


12 4 


6 t» »» 4 „ 


3 atrokflB. 


5th, 


AprU 3, 


69 3 


6 1 10 


10 ft tt^ tf 




6th, 


May 7, 


Standing Set 
Bmitingpi. 
71 3 10 


2 kO 


11 ft >f 4 „ 




7th, 


June 12, 
1841. 


Staya. 
75 9 


3 8 11 


6 ft »f 4 », 


# 


8th, 


Auga«t 28, 


82 2 9 


7 2 


Sand fteden all 
•ftcqpped. 





IN THE EAST PIT. 



XeUl 
Cribe. 


When laid in. 


Depth laid at 


Qnantttyof 

Metal Tabbing 

■et on. 


Amount ofPBedon 
flopped back. 


Water Left. 




1888. 


PUhcPt In. 


Fathe.FtIn. 






lit, 


Apra 25, 
1839. 


32 3 


1 4 10 






2nd, 


March 4, 


46 2 


13 2 


Oatrokea of 5 ft. 




3rd, 


April 16, 


56 4 


10 2 


8 w >• 4 „ 


2 strokes. 


4th, 


July 30, 


69 4 6 


13 6 


3 tf ,» 4 „ 


3 n 


5th, 


Aug^t 12, 
1841. 


73 4 10 


4 2 


2 w f, „ 


1 ,. 


6th, 


Augnut 26, 


82 10 


8 2 


Sand feedera aU 
stopped. 





48 

The metal tabbing ufied in these shafts was in segments of 2 feet and 
18 inches in height, having ten segments to the course or ring. The 
thickness of metal varied as the pressure increased^ being J-inch at the 
top^ 1-inch in the middle^ and l|-inch at the lower part of the limestone 
and sand. In front of the sand tubbing, where the pressure was greatest, 
metal rings 9 inches in depth were placed for additional security in front 
of the joints and set firmly against them with iron keys. 

The sheathing used was made out of clean memel deals, planed to a 
uniform thickness of } an inch, and wedged until no moisture was visi- 
ble at the joints, which were then adzed oS, Previously to being put in 
the tubbing was all carefully examined, the front surfiice scraped and 
painted with a strong bodied 'anti-corrosive paint which remained after-^ 
wards like an enamel upon its sur&ce. 

A few extracts from my diary at this period will probably give a bet- 
ter and more futhful view of the operations than any abridged informa- 
tion drawn bom them. 

1839. 9th August. — ^The sinkers got into the middle pit for sixteen 
hours. Lowered the set 10 inches and took ofiT limestone sides 
for scale. The two machines (middle and west) kept the feeder 
at 11 strokes per minute. The west machine (commenced pump- 
ing 2nd August, 1839) having a S^-feet stroke for all the three 
sets of 16-inch pumps attached to it. The middle machine had 
also a 6-feet 8-inch stroke in the pit, and these machines were 
going sixteen strokes each whilst the men were in the bottom. 

3rd September.— The east machine was going twelve strokes per minute 
(4J-feet strokes equal to 466 gallons per minute) exclusively, with 
water passing through the l^-dnch borehole, whilst the pressure 
of water in the other pit showed a colunm of eighteen fathoms. 

9th September. — ^The low set of the middle machine having got choked 
with sand, it was hove up to the level of the standing set and 
hung upon the ground spears, but the water was never again 
drawn down to the bucket-door until the 6th May, 1840, when 
the east main engine started work. 

26th November. — Grot the water down in the east pit and put a plug in 
the borehole which enabled us to get the two 19-inch twin stand- 
ing sets for the main engine in dry. 

1840. 4th March. — Started the new twenty-horse machine (Hawthorne's) 
in the East Pit for drawing stones, &c. 

29th ApriL-^tarted the east main engine. 
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4th Hay. — Resumed Binldii^ in the East P% and drilled two additional 
holes down to the sand (7 -feet) to draw off more water for the 
main engine.— ^unk 4J'feet the first week. 

Sth May. — Got the water in the Middle Fit down ta tlra bnckeb-door of 
the choked set; this set having been hnng fi^ eif^t mmths <hl the 
ground ropes and spears. 

liSad May.— The sand broke away from the bottom of tiie East Pit 
through a thin stratum of soft blue metal, the sinken having 
great difficulty to save themselreB. The rapidity with which the 
water came off, accompanied by a mass of loose sand, was so great 
that the two V bobs, or standing sets of the main engine, were 
instantly choked, and held the mgine fiist^ whilst the otdonui of 
water rose twenty &thoms np the shaft in a Tery short tame. An 
auxiliary 10-inch set of pumps was hung in the fore pit and 
attached to the main engine after having loooed afF both tiie two 
y bobs and low sets. 

lit June. — Got new set started, and on 4th inst lowered the water down to 

the bncket-door of the standing sets, when we found the working 

barrels and all below one solid mass of sand, as were also tlie do- 

livery drifts leading to the high set 

The feeders were found at this tune to amonnt to 3286 gallons per 

minute, as will be shewn by the subjoined table of the powers and rates 

of going of the respective engines. 

WBiUnf lanfUi of Bita PB OiDaBi 
Bum. Btnlu Dbntk pa mix. 

la. rt. 

East Main Engine (one set disabled).. 19 .... 8 11 = 1060 

East Machine 16 .... 4 .... 20= 682 

Middle do 16 .... 41.... 19= 729 

West do. 16 .... SJ...-. 18= 818 

23 .... 68 = 3286 
The other 19-in. set of this engine would have added 1060 

Gross Pumping Power 4341 



16th June. — llie sinkers got again into the bottom of the Middle Pit, 
and commenced filling away the cast-up sand which was i fathoms 
above the bottom when they last left off. 
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July, 1841. — Cost op Grathinq the Buckets at Murton Winning. 

19-inch Buckets. 

Side leathers 8Jlbs., at 2 9 1 8 4 

One pair falls 6 „ „ 2 9 16 6 

Brass muds 4 „ „ 1 6 6 

Labour 

Total 2 6 lOJ 

. 16-inch Buckets. 

Side leathers 7Jlbs., at 2 9 1 7^ 

One pair falls 4J „ „ 2 9 12 ^ 

Brass muds 3 ,; ;, 1 6 4 6 

Labour 

Total 1 17 6 

The consumption of coak for the engines^ Ac., amounted to 1,000 
chaldrons per fortnight whilst aU the engines were employed. 

Various kinds of leather were, tried, including hippopotamus and 
buffalo hides, even caoutchouc, made to the full size of the side leathers, 
and also for bucket and clack fiEdls, without entire success. Metallic 
packing was also used, with partial success, the scouring of the sand 
through every material was a serious object. Even the bucket shells as 
well as bucket doors were wormed through in a most curious manner, 
similar to the action of the marine (teredo navalis) worm on ships' bottoms. 

Having secured a similar timber ring in the other pits at the top of 
the sand, concentric oak cribs were then laid, backed by sheet piling 10^ 
feet in length, made of Norway battens, Memel deals, and rock elm 4} 
inches thick, shod and hooped with iron. These were driven by a number 
of hand pile drivers, and the cribs drifted down with them to guide their 
course. The irregular structure of the sand caused a great deal of 
ti'ouble ; some parts being very soft and loose, whilst others were as hard 
as adamant, so that great difficulty was experienced in keeping the piles 
in line. We also found it necessary to keep a quantity of whins (gorse) 
and straw ready to stem the loose sand and gullets. 

It was now deemed expedient to suspend the sinking at the west or 
new pit, and by heaving the sets up clear of the sand in the bottom, and 
keeping them pumping pure water, enable us to push forward the other 
two shafts with all the available strength. Success crowned this more, 
and on the 12th August the east pit, and on the 14th the middle pit^ 






/ 



/ 
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After the middle pit reached the Hatton seam^ and before any brattice 
or slides had been put in^ an acoustic phenomenon was observed. The 
distinctness with which you could hear the yoices of the men^ even in a 
whisper^ between top and bottom (nearly 1^600 feet) was remarkable. 
This was^ however, destroyed as soon as the first fittings were put in, 
after which, became quite inaudible ordinary sounds. 

It struck me that a tube of either lead or gutta pereha might be advan- 
tageously employed for conmiunication between top and bottom, instead 
of the ordinary signal ropes, which, in addition to being very expensive^ 
were often getting out of order, and I felt desirous to investigate this 
phenomenon. I entered into an agreement with a party to try the expe- 
riment, with the arrangement that if he failed he was to bear one-half 
of the expense. This was acted upon, and the experiment tested at 
various distances. The sound became less distinct as we proceeded, and 
at the depth of little more than thirty fittiioms it was too indistinct to 
be of service, and the experiment abandoned. 

The thickness of the sand was, in the east pit 84 &et 6 inches. 
n „ middle pit 27 „ 8 „ 

77 yy west pit 26 „ „ 

Total 88 feet 2 inches. 

In order to prove whether the feeders of water, met with in the course 
of sinking through the sand, had any connection with those passed 
through in the limestone, the several batches of tubbing were occasionally 
tapped, and invariably found full, and imder, apparently, the original 
pressure. 

Sunmiary of the rate of sinking Murton pits firom the sur£EU)e to the 

Hutton Seam. 

Ekthfl. Ft In. 

Sinking (in five weeks) 85 6 

„ (in twenty ditto) ' 34 3 

„ (in three ditto) 6 2 

„ (in one ditto) 2 7 

i, (intenditto) 24 4 

„ (in sixty.five ditto) 137 

287 2 5 

Sinking through sand and for foundation 

belowit 7 4 2 

Total 246 7 

237 faths. 2 feet 5 inches. ^ ^^ , ^ , 

2 years & 5 weeks, or 109 weeks = 2 fths. 1 ft. 1 m. average per week. 



58 

Pits in yarious parts of the ooal-fidd have been pot fhrcrag^ beds (A 
sandy of various thickness^ near to the suiftc^and the earliest record w4 
have of metal tabbing being used for the purpose of lining and securing 
shafts was at the King pit^ Walker colliery^ in 1796/ under tbe superin-r 
tendance of the late Mr. Barnes. It was in whole cylinders^ six foot iix 1 
diameter, and was cast at the Soho Works. 4 

The greatest objection to using (^Under tabbing ibr passing tfarooglK 
sand beds oonsiBts in the difficulty of keeping it hi a vertical position^ 
owing in a great measure to the irregular structure Of ttte sand, and thar 
immense weight or pressure required to propel it forward ^ 

fa ooneluittoal wonld.add, thmt notwithstanding the immense quanti^^ - 
as well as variety, of stock collected togoAer for the aceomjdishment oF j 
tibtt great wodc, and which would Hot afterwards he required for the* - 
current working of the odDieiy, veiy little of it now remains upon thr 
premises. So great was the demand for pumps, spears, crabs, engines^ 
and boikra, that a ready sale was eftcted, and a considerable amount of 
the capital thus returned* 

It has often struck my mind that there is a good opening in the coal 
trade for a man of energy and capital, to undertake, as a contractor,i 
the entire sinking of any new colliery, by a well assorted stock of the* 
various implements required for such a business, and which could be* 
removed away to another locality when no longer wanted, together wiA 
a well trained staff of superintendents and skilled workmen. These- 
operations could be effected both more economically and readily than the* 
present mode of each colliery proprietor, ot his viewer, collecting together 
upon an emergency, a heterogeneous multitude of undisciplined men^ 
together with an entire new stock of sinking requirements, which are* 
generally either destroyed or sold below their value as* soon as tbe parti- 
cular work is completed. 
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AN ACOOUNT OF THB STRATA SUNK THSOUOH IK THE MIDDLE PIT, 

If URTON WINNINO, 1842. 



OnlMt 

SoU 

OiATel mixed with daj •••• 
Brown day ftroiii^ ana 1(0117 



•••••• I 



• • • • • 



Jointy 

UmA 
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TOL. y«— Dbcbmbks, 1856. 
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AN ACCOUNT OF THS STSATA, &e. 
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PLAN8. 

No. 1— Oenenl Fkofile of the Winning. 
2— Ground Flan of the Works. 
3— Flan of the different Shafts with Pumps. 
„ 4 — Flan and Section of the mode of passing the Quick-sand. 
5— Drawing of Steam Crab. 
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NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



MOHTHLT MSSnNG, THUBSDAT, FEBBUART 5, 1867, IN THE ROOMS 
OF THB INSTTTUTB, WE8T0ATB 8TBBET, NEWCASTtE-UFON-TTNB. 



If ICHOUkfl WoOD; EbQ., PbBSIPBNT of THB InbTITUTB; IN THB ChAIR, 



The election and proposak of members were first proceeded witfa^ 
when the following gentlemen were elected ordinary members : — Mr. 
Chas. Fred. Stuart Smith, of Derby; Mr. Qeo, Baker Forster, of Cram- 
lington; and Mr. William Beed, of Gowpen. 

The following gentlemen are proposed for election at the General 
Meeting in March : — ^Mr. Hurst, of Backworth; Mr. Joseph Holdsworth,. 
of Edinburgh; Mr. Richard Matthews, of South Hetton; Mr. Rosser, 
Mineral Surveyor, of Uanelly, South Wales; Mr. John Harris, of Wood- 
side, Darlington; Mr. Joseph W« Pease, of Woodlands, Darlington; Mr* 
Wm. Horsley, jun., Seaton Cottage, Hartley, Newcastle; Mr. William 
S. Clark, Aberdare, Glamorganshire; Mr. James Willis, of Whitelee, 
near Crook, Darlington ; Mr. John Trotter Thomas, Coleford, Gloucester- 
shire. 

A letter was read by the President, being the reply of the Charity 
Commissioners to the memorial sent them, imder direction of the Society, 
praying for Hie appropriation of some portion of the revenue of the 
Virgin Mary Hospital, Newcastle, to the endowment of a College oi 
Practical Mining and Manufacturing Science. 

The Secretary also read a letter addressed to him by John Bamsay, 

Esq., of Walbottle, stating that an error in the description of his ^^token'* 

appeared in the Transactions of the Meeting of December. The 

Yoju y.*FnmuABT, 1S57. 
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dent is represented as saying that the " token " is afSzed at ^' the top of 
the tub/' whereas it is fixed near the bottom. It was agreed that the 
error should be noticed in the Transactions of the day, and the drawing 
accompanjing the letter laid upon the table. 

I 

The Secretary also laid upon the table the votes as to Thursday or 
Friday being" preferable for monthly meetings^ which showed a majority 
of nine for Thursday out of fifty-five votes in all. 

The President then proceeded to read his Paper '^ On the Conveyance 
of Coals Underground/' which^ after a few remarks by Mr. Matthias 
Dunn and others, was ordered to be printed. 

After which; the President proceeded to read' his account of " The 
Winning of Seaton Pit through the Magnesian Limestone and the Under- 
lying Sand." 

This was done in order that it might be discussed with Mr. Edward 
Potter^s account of the Murton Winning in the same locality. 

The consideration of a letter from Messrs. Laws and Glynn, Solicitors, 
addressed to Thomas John Taylw, Esq., relative to the Lindley and 
Hutton Fossil Flora, was postponed in consequenoe of Mr. Taylor's 
absence. 
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COALS UNDERGROUND IN PITS. 

APPXHSIX TO PAPBB BEAD AT THE KXBTINO OV THE INSTITUTE, 

▲FltlU 1860. 

Bt NICHOLAS WOOD, Esq., 

FBjmsm ovTHs mnrun* 



Iir the paper wMch I liad tiiie honour of reading to the members of the 
Institate at the Meeting of April; 1855; I stated that I would lay before 
the InstitatO; at a future timO; some further observations and experiments 
to elucidate the application of steam engines to the conveyance of coals 
underground^ with a view of ascertaining to what distances steam 
engiiies can be placed from the shaftS; or in extension of engine planes; 
where the engines are employed in conveying coals direct to the shaftS; 
and thus to determine how far the system of engine power cau; in deep 
pits and expensive winnings; be economically extended in substitution of 
the sinking of such pits or winnings. I now proceed to fulfil that 
promise^ and to present to the consideration of the members of the 
Institute such observations and experiments as I have at leisure times 
been enabled to make thereon; at the same time I must beg to state; that 
I regret liiy various avocations in business has prevented me from devoting 
that amount of time and attention to the subject which its importance 
demands. 

In the paper to which I have already alluded; I laid down a diagram 
of a supposed coal-field; with a supposed inclination of 4° 50^; or 1 in 12; 
and endeavoured to show : — 
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Ist. — ^That by a system of indined planee^ self-acting or by gravitationy 
all the coak on the rise of the water levels from the shaft conld be brought 
down to those levelsy or direct to the shafts 

2nd. — ^That along the water levels horses might be employed, and that 
if those levels were driven at an angle of 1 in 180 a maximum effect 
would be produced, by that description of power. 

3rd. — ^That at an inclination of 1 in 28, the empty tubs or carriages 
would drag out fix>m an engine a rope (without the aid of a tail-rope), 
by which all the coals to the dip of the line of that angle might be 
brought to the shaft by steam eng^es. 

And 4th. — ^That between a line, proceeding at an angle of 1 in 180 
from the bottom of the shaft to the rise, and a line of 1 in 28 from the 
shaft to the dip, all the coals could be brought out by a system of engines 
with double or tail ropes. 

In the elucidation of those different modes of conveyance, which 
comprise all that is necessary to convey the coals 'from any portion of 
the coal-field to the shaft, I gave experiments on the practical perform- 
ances and application of these different modes in actual operation at 
different collieries. 

As regards the Ist, or self-acting planes, I gave, in pages 270 to 274, 
Vol. III., the theoretical and practical operation of this mode of convey- 
ance sufficiently in detail, I trust, to elucidate and show to what extent 
this description of power can be applied, it is not, therefore, my intention 
nor is it, indeed, necessary for me to make any further observations in 
this paper on that head. 

On the use of horses a similar conclusion is, perhaps, advisable; suffi- 
cient experiments and practical results are shown in pages 262 to 270, to 
point out the great disadvantages and cost of the employment of this 
description of motive power, and the necessity of resorting to mechanical 
means, whenever its application is practicable, and when circimistances 
justify its adoption. 

It is, therefore, to the 8rd and 4th heads of conveyance that the obser- 
vations and investigations, which I now lay before the Institute, are 
intended to apply. And as the 4th is, no doubt, the cheapest and most 
advisable mode of application of the fixed steam engine, for the con- 
veyance of coals underground, I shall, therefore, first of all proceed to 
investigate to what extent this can be carried. 

In page 286, Vol, III., I arrived at the conclusion, that a length of 
descending plane of 2,000 yards in length, of an inclination of 1 in 28, 
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eoold, by using thirty-fiye tubs^ be worked by a single rope; the tubs 
being of the ordinary description^ with wheels of about tWelve to fifteen 
inches diameter. With tubs of a superior construction^ and with larger 
wheels, the resistances of the carriages may be diminished^ as the fiiction 
of those carriages is nearly three times greater than the well finished 
and larger wheels of the carriages used on the railways above ground. 
It is probable, also, that the sheaves used underground will be improved; 
but every one practically acquainted with underground operations knows 
the great obstacles which exist in forming roads, except at a great 
expense, in working a bed of coal, probably not more than three or four 
feet in height, and the great cost attendant on improvements of this 
nature. I have thought it advisable, therefore, to confine my investiga- 
tioDB more particularly to the present state of things, and to the data 
obtained by the experiments detailed in my previous paper ; more espe- 
cially as the result of any such improvements can readily be made to 
apply to the cases which I purpose to point out. 

It win likewise occur that a greater number of tubs can be used, or 
larger tubs containing a greater weight of coals, and by thus adding to 
the gravitating force, to overcome the resistance of the rope, and so 
augment the length of the plane ; but it may be doubted if, practically, 
a larger number than fifty to sixty tubs can, in many cases, to be 
beneficially employed, and likewise, whether, generally, a tub larger than 
will contain a greater weight than eight or nine cwts. of coals can be 
used in moderately thin seams. 

Taking, therefore, the examples derived from the experiments, detailed 
in my former paper, it appears that engines have been used to an 
extent of about 2,000 yards in the directions Po and P/?, in the 
diagram plate V: between those points and more directly in the dip of 
the beds, the inclination being greater, the gravitation of the empty tubs 
will drag out a greater length of rope, say, to the extremity of the sui)posod 
coal-field, in the direction Po ; when, as it may be presumed the power 
of the engine will be sufficient to drag up the loaded tubs, the extent of 
the boundary of the royalty will then become the limit of the CDgine 
plane. We may suppose, therefore, that there are few royalties with an 
inclination of the beds of 1 in 12 where an engine will not reach the 
furthest extent. 

Previously, however, to entering into an investigation of the extent 
to which engine planes can be worked underground, I shall give exi)eri- 
VOL. V. — Febbuabit, 1867. I. 
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ments made upon two planes, of greater leng^ than any of thoee giTen 
in the former paper, and where, likewise, a larger nmnber of tabs of coab 
are conveyed at a time. 

HASWELL COLLIERY. 
Experiments made at the Haswell colliery, January 14th, 1867, with 
an nndergronnd engine, having two cylinders, one horizontal, diameter 
29} inches, with a 8 fSeet 6 inches stroke, and the other vertical, 85} 
inches diameter, with a 5 feet stroke ; with three boilers, one 28 feet 
long and 6 feet diameter, the other two each 80 feet long and 6 feet 
diameter; the boilers being placed about eight yards jfrom the engine. 
On second motion, reducing the velocity as 8 to 2, rope rolls 6 feet 
diameter, leng^ of plane 2,519 yards, total descent 191 feet, 51 tubs of 
coals drawn at a time, each tub containing 8 cwts. 2 qrs. 8 lbs. of coals, 
ss 21 tons 16 cwts. 8 qrs. 16 lbs. of coals, each empty tab wttghing 
482 lbs., making a gross load of 73,642 lbs. 
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EXPERIMENT I. 
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During this experiment No. 1 boiler evaporated 2| inches of water^ 
No. 2, 84 incheS; and No. 3^ 8^ inches. No. 1 boiler^ therefore, evaporates 
80*05 cubic feet of water, or 187*61 gallons in 50 nunutes = 3*76 
gallons per minute, and Nos. 2 and 8 boilers evaporated 98*81 cubic feet 
= 588,187 gallons, or 11*66 gallons per minute; therefore, total water 
evaporated = 15*41 gallons per minute for 50 minutes. 

EXPERIMENT II. 
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EXPERIMENT II.— Concluded 
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No. 1 boiler evaporated in 60 minutes 8g inches of water, No. 2, 2|, 
and No. 3, 2 J. Therefore, No. 1 evaporated 45*01 cubic feet of water = 
281*31 gallons, or 4*69 gallons per minute, andNos. 2 and 8 evaporated 
71*77 cubic feet = 448*56 gallons, or 7*47 gallons per minute ; there- 
fore, total quantity of water evaporated = 12*16 gallons per minute for 
60 minutes. 

SEATON DELAVAL COLLIERY. 
Experiments made at Seaton Delaval Colliery, January 20, 1857, on 
an underground engine, with one cylinder, 27 inches diameter and 5 feet 
stroke, the engine being placed about eight yards from the boilers. Four 
boilers altogether, viz.. No. 1, 24 feet long and 6 feet diameter, No. 2, 
24 feet long and 6 feet diameter. No. 3, not at work, and No. 4, 28 feet 
long and 5 feet diameter ; rope roll 6 feet diameter on the first motion. 
Total length of plane 2,046 yards; the first 1,540 yards from the bottom, 
with a rise of 4*83 feet, and the remaining 506 yards, a rise of 18'25 
feet, making a total length of 2,046 yards, and a total rise of 23*08 feet. 
106 tubs are taken at a time, the weight of the coals in each tub 8781bs., 
and of each tub 4831bs., making the gross load of the loaded set 
144,2661bs., or upwards of 64*4 tons, and of the empty set 51,1981bs., 
or nearly 23 tons. 
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During this experiment, No. 1 boiler evaporated, in fifty-two minutes, 
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three inches of water } No. 2, 4^ inches ; and No. 4, 21 inches. Nos. 
1 and 2, therefore, evaporated 85*17 cubic feet, and No. 4 evaporated 
28*06 cubic feet; altogether 118*22 cubic feet, or 707*62 gallons, 
9qaBl to 18*40 gallons per minute for fifty-two minutes. 
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EXPERIMENT II.— Concluded. 
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At 2h. 54m. the steam jets were put on^ and shut off again at Sh. lm« 

During' this experiment Nos. 1 and 2 boilers evaporated in 60 minutes 
875 inches of water^ and No. 4^ Z\ inches. Nos. 1 and 2 therefore 
evaporated 93'57 cubic feet, and No. 4 evaporated 39*29 cubic feet ; 
altogether, 132-84 cubic feet, or 830*25 gallons in 60 minutes, or 13'887 
gallons per minute. 

I have not all the details of the dimensions of the tubs, ropes, sheaves, 
£c., to enable me to make the requisite calculations to show the precise 
performances of the engines in those experiments ; but, supposing the 
friction of the tubs, sheaves, ropes, &c., to be about the same as those of 
similar tubs given in the former paper, the results will be found to be 
much the same as those shown in that communication. 

These experiments are valuable as showing the practical result of long 
engine planes, on which are conveyed in the one instance 61 tubs, and 
in the other 100 tubs at a time ; thus proving the practicability of con- 
veying from great distances, from the bottom of the pit, large quantities 
of coals, up to nearly a gross load of 64*4 tons, or upwards of 41 tons of 
coals at a time, conveyed at an average rate of 9 miles an hour. 

We may now, with the assistance of the results given in these two 
sets of experiments, enter into the investigation of the extent to which 
engine power can be employed underground in the conveyance of coals. 
I beg, however, before doing so, to correct an error which has been made 
in giving the particulars and result of the Experiment No. 2, page 201, 
Vol. III. 

In transcribing the notes of that experiment, the number of loaded 
tubs brought up that plane was stated at 30, whereas the correct number 
was 15. The mistake, it appears, arose from 30 tubs being the number 
taken along the level plane, page 305 ; between the bottom of the pit 
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and the plane^ page 291 ; while only half Hie number was taken up the 
latter plane generally. The following is, therefore^ the correct details of 
this Expenment : — 



No. 2 EXPERIMENT^ made on the Performance of a Fixed 

Engine at Killingworth. — April, 1855. 
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Jbble 2, of the Seeults of the foregoing Experiments, 
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Since these experiments were made^ a more powerful engine has been 
erected for the purpose of extending that plane, and for dragging up a 
larger number of tubs. This engine is placed on the surface, with a 
single rope leading down the pit, as detailed in No. 4 Experiment, page 
285, having two cylinders, each thirty inches diameter, with a five-feet 
stroke, and it is capable of dragging with ease thirty loaded tubs up the 
Vol. v.— Pbbbuabt, 1857. m 
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plane No. 2, pag'e 291. The performance, therefore, though erroneously 
given as regarded the engine then at work, may be taken as the practical 
work of the new engine. 

We have, therefore, as resulting from those experiments, these facts : — 

That engine planes have been worked of a length of 2,519 yards, or 
nearly IJ mile. 

That a number of tubs, equal to 106 at a time, has been conveyed at 
a rate of speed equal to nine miles an hour. 

And, that these engines are employed where the inclination of the beds 
of coal is equal to 1 in 5*485. 

We do not think, therefore, that it is an extravagant notion, as regards 
the first of these points, or as regards the length of planes, that two miles 
may be reached; and that, taking the supposed coal-field shown in plate 
V, Vol. III., the engine plane Po may be 1 J mile, when the diagonals 
PA and PB would be two miles from the bottom of the pit, and that' 
the extremities of such a royalty would be reached by an engine plane 
of two miles in length. If the plane Pv is two miles in length, then the 
diagonals would be about 2*75 miles. The former would give an extent 
of coal-field equal to nine square miles, or 5*760 acres ; and the latter to 
sixteen square miles, or 10*240 acres. 

Then, as regards the quantity of coals which can be brought out in a 
day's work, which is an important consideration, we have the fact that 
1 06 tubs can, in favourable cases, be used at a time, containing upwards 
of forty tons of coals, and that these can be conveyed at the rate of say 
eight miles an hour. If the engine is suflSciently powerful, and the plane 
made with a double line of rails, and suppose the length is two miles, 
then say that two trips may be realised in an hour, which will give 
eighty tons per hour, or in twelve hours upwards of 800 tons, which is 
much more coals than in almost any instance is requisite should be 
brought up one plane in any pit. 

These facts will enable us to determine to what extent coals can be 
conveyed imderground by the two first of the modes previously stated 
in- tliis paper, viz., by self-acting planes, and by engines with a single 
rope, for we have seen, where it is necessary to apply a large number of 
tubs to obtain gravitating force, that up to or beyond the number of 100 
can practicably be used. With an inclination of 1 in 12, as proposed in 
the sketch, Plate F, Vol. III., there can be no doubt that the extreme 
dip can be reached by a fixed engine with a single rope, and that the 
diajjifonal lines PA and PD can also be so worked, even if extended 
to the extreme comers of the royalty at A and Z>. 
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HaTin^^ therefore^ now explained the extent to which l^e coal of an 
extensiye coal-field, represented by the diagram, Plate V, Vol. III., can 
be brougtit out to the pit or shaft by the cheapest of engine power, viz., 
by engine planes, with a single rope taken out from the engine by the 
gravitating force of the empty tUbs, and which comprehends all that 
part of the coal-field which lays to the dip of the shaft below a line 
descending 1 in 28. We now come to consider the 4th proposition, or the 
conyeyance of coals from that part of the coal field which cannot be 
beneficially or otherwise conveyed by horses, — ^by self acting planes — or 
by fixed engines with a single rope — and which is the employment of a 
system of fixed engines with tail ropes. 

The cases No. 4, page 296, Vol. III. ; No. 5, page 300 ; No. 6, page 
305; No. 7, page 308 ; No. 8, page 311, of the former paper, and the 
two cases of Haswell and Seaton Delaval in this paper, are examples of 
CDgine planes of this description, and one or two more are given in a 
sobsequent part of this paper. All of these are worked by engines of 
this kind, with separate drums or rope-rolls for the main and tail ropes, 
with the exception of that at Andrews House Colliery, which is worked 
by firiction sheaves. This latter is a description of engine which may be 
used with advantage in particular situations, but it is not likely to be so 
generally used as the other description of engine power. To pump 
water firom the end of the plane, or,, in dip workings, at a distance from 
the shaft;, by means of the sheave, as in the case of the Black Boy 
engine, it is peculiarly applicable, being a continuous motion. 

These examples will show that there can be no difficulty in the applica- 
tion of fixed engines, with tail ropes, to drag coals in all the intermediate- 
gradations of gradients, from those down which the coals can be brought 
by self-acting planes;, and those up which the coals can be brought 
out by fixed engines, with a single rope, and down which the gravitation 
of the empty tubs will drag out the rope ; including, of course, all the 
roads where it is practicable to use horses, and which may be summed 
up in the following propositions. 

Isdy. — As regards distances or length of planes, — ^That pljsmes are 
now at work every day of nearly 1\ miles in length ; these it is intended 
to extend, and two miles may now be considered a practicable length of 
plane. 

2ndly. — With regard to the quantity of coals which can he brovf/ht 
otU in a dmfs work of twelve hours, — We have shown that even ou a 
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single plane; two miles in lengthy upwards of 800 tons may be brought 
out in a day. But it is seldom the case that the workings of a pit are so 
laid out that the entire work is to be brought out by a single plane. 

3rdly. — As regards gradients, — It is not necessary that the plane 
should have an uniform gradient ; with a tail rope the gradient may either 
be an ascending or descending one ; may vary, sometimes ascending and 
sometimes descending ; that is the case in some of the examples given 
in the former paper^ and the planes of Haswell and Murton are also cases 
of this description. The ropes being affixed to each end of the train^ or 
set of tubs, they cannot over-run in variations of the gradients. It is^ 
of course, desirable that the gradients should be as uniform as possible^ 
but every practical mining engineer knows that in the undulating nature 
of the coal beds, and with the frequent dislocations of the beds by dykes 
or faults, this cannot be always accomplished, and therefore, it is desirable 
to show that considerable imdulations of gradients may be overcome by 
the apUcation of tail Topes to underground engines. 

4thly. — With respect to curves. — As in the case of gradients, it is 
desirable that the plane should be as straight as possible. The examples 
shown in the former paper, and those given in this, prove that consider- 
able deviations from a straight line may be traversed by proper care 
being taken to make the curves as uniform as possible, and by a judidous 
application of directing sheaves. Curves, therefore, are not an obstacle 
in the application of fixed steam engines to drag coals underground. 

And lastly. — The numher of districts which can he tvorhedat a time. — 
It is well known to be quite necessary, in conducting the operations on a 
large scale in a pit, to have several distinct districts at work at a time, 
and that from each of those roads are to be used to bring out the 
coals. In each of those districts the coals are brought out to a 
main road, by small ponies, or otherwise ; and probably there may be 
three or four of these main roads along which it is advisable one engine 
should be employed in bringing out the coal. Some of such branch 
roads are shown in the sketches attached to the former paper ; but there 
is no difficulty in working three or four, or more, branch roads, by a 
system of tail ropes working upon separate drums, or separate rope rolls 
attached to the engine, and which are severally detached when not 
required, or attached when the coals are required to be brought out of 
the particular district for which such rope is provided ; each district 
requiring a separate tail rope. It is not, i)erhaps, necessaiy for me to 
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point out the particular application in each case, as they are so well 
known to practical engineers, and there being a yarietj of detail in the 
several modes of application, would lengthen this paper, already perhaps^ 
too long. 

Having, I trust, sufficiently explained the different systems of con- 
veyance of coals undergroimd, the most important of which are that of 
the employment of steam engines; the only remaining part of the subject 
is the mode, or particular manner in which these engines can be applied, 
and this is by no means an unimportant part of the subject. 

In the progress of these investigations, it will almost have been pre- 
mised, that the engines by which the planes were to be worked were 
placed at the bottom of the pit, or at the end of the planes next the pit, 
and that the ropes proceeded from that point. There are, however, 
various modes of application of such engines. 

1^. — The engine may he 'placed at the bottom of the pit, and the 
boilers producing the steam at the bottom of the pit likewise. 

2nd. — The engine may be placed at the bottom of the pity and the 
boilers producing the steam may be placed at the top of the pit, the 
st^im being conveyed down the shaft in pipes. 

Or, 3rd. — Both engine and boilers may be placed on the surface, and 
the ropes taken down the shaft, and so led by sheaves to the plane to be 
worked. 

It is, of course, very desirable to know the relative advantages and 
disadvantages of each of these several modes of application, as there are 
iu all collieries cases where one or other of those modes are either inap- 
plicable, or where obstacles prevent, or render their application inadvisable. 

In performing the experiments detailed in the previous paper, and in 
the former part of this paper, I did not lose sight of this part of the 
inquiry, more particularly with reference to the loss of steam in its 
conveyance, where the cylinders were placed at considerable distances 
from the boilers, and which involved the relative effect of placing the 
boilers on the siirfacc, and conveying the steam down the shaft, or 
of placing the boilers at the bottom of the pit. Before proceeding 
to give the result of the experiments which were then made, I 
have to state that I found the subject required further investigation, 
and I therefore foimd it necessary to institute further experiments, 
which my friends, at some of the neighbouring collieries, kindly enabled 
me to perform, and which I shall now proceed to lay before the Institute. 
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For the purpose of more clearly illustrating the subject^ I have 
arranged the experiments in the order in which the several modes of 
application are proposed to be discussed^ viz. : — 

1^^. — Engines at the bottom of the pit and boilers lihemise^ 

Elemore Colliery Engine, page 294, Vol. III. 
Haswell do. previously given in this paper;. 

Seaton Delaval do. do. 

Murton do. Experiment No. I. following; 

* 

2nd, — Engines at the bottom of the pit and boilers on the 
surface, the steam being conveyed down the pit in 
pipes^ 

Black Boy Colliery Engine, page 309, Vol. IIL 
Andrews House do. page 807, do. 

Heworth do. Experiment No. //.following^ 

Qrd, — Both engine and boilers on surface ; ropes taken doipn^ 

the shaft. 

Killingworth Colliery Engine, Experiment No. III^ 
following. 

In the course of these experiments it was found that a considerable 
waste of steam, or a great deficiency in the quantity of steam which 
passed through the cylinders existed, compared with the quantity of 
water evaporated; I found it, therefore, advisable to ascertain if such a 
deficiency was peculiar to the engines above experimented upon, or 
whether it existed in the ordinary engines employed in winding the 
coals up the pits ; and for that purpose the following experiments were 
made : — 

4th. — West Minor Colliery Engine, No. IV. Experiment 
following. 
Crook Bank do. No. V. do. 

The following are the experiments which have been recently made for 
this purpose, with the several results : — 



No. I. 

Experiments made witli an UDderground e^ine at Morton Colliery, two cylinders 
eig'hteen inches diameter, two feet stroke ; with two boilers undergronnd, each 
thirty-fire feet long, and four feet six inches diameter ; length of steam pipe from 
boilera to cylinders, 300 yards, seven inches diamet«r, and fifty yards of exhaust 
pipe, 6J inches diameter ; and two drums, each five feet diameter. 
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The tvo boilers evaporated during the Beventy minutes, each five inches of wa 
the boilers being ihirtj-five feet long, with two circular ends, will ^ 366 x 64 
S290-S area -~ 1728 = 12-76 cubic feet, for one inch sur&ce x 10 inches 
127-6 X 6-26 -T- 70 minutes = 11-39 gallons per minute or 5-69 gallons per rnin 
for each boiler. 
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SECOND EXPERIMENT. 
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In tiiu experiment the two boilere eraporatod each 6( inches of water, Hibk 
IS'Td X 11 X 6-26 -^ 00 = 14*QS gallons per minute for both boilen, or 7-31 for e 
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No. IL 
Experiments made with tbo imderground engine at Heworth Colliery, 
two cylinders two feet each in diameter ; leng^ of stroke, four feet ; 
diree drums, six feet diameter ; dimensions of boilers are as follows^ 
No. 1, 26 ft. 3 in. length; 5 ft. 6 in. diameter; No. 2, 26 ft. 1 in. 
length; 5 ft. 9 in. diameter; and No. 3, 25 ft. lOJ in. length; 5 ft. 
in. diameter. 
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At the end of this Expenment, from 11*30 a.m. to 1*20 p.m., found 
the evaporation as follows, No. 1 boiler, IJ inches, No. % 34 inches, and 
No. 3, 3i inches. 

Cable F«l. OiUoBi. In. B<»pii«ied. 

1 inch verticai of No. 1 boiler, gives 14-01 or 87-56 x 41 = 39402 

2 14G6 or 01-63 x Z\ = 297-70 

3 14-56 or 01- x 3i = 29575 

Total quantity of water evaporated 987-53 



90 

No, IL—Contimud. 

Exparimants continued after an intorral of ons hoar and thir^-fira 

minutes for rolling the hoilflra. 
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engine bank. 



Vol. v.— Fbbbuabt, 1857. 
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At the end of this Ex [wnnipnt, from 3-65 p.m. to 3*59 p.m.,ibuiid the 
evaporotion as follows : — No. 1 boiler, 2| indioB ; No. 2, 24 inches; and 
Ifo. 3, 1 j inches. 

, . , .,-«..,. ^*^ ''•* O^lofu. In. Oillmi'. 

1 inch vertical of No. 1 boiler gives 14-01 or 87-50 x Sj = 940-?9 
H „ 2 „ 14-66 or 91-02 x 24 = 206-145 

» „ 3 „ 14-66 or SI- x 1| = 159-25 

Total quantity of water evaporated C06'185 



m. III. 

Experiments at EilUng^orth Colliery to ascertain the Evaporation of 
Wat«r in the Boilers of the Underground Ei]g;ine. The boilers are 
placed as near to the engine as they conveniently can be. 



The boilOTS having all been tilled to the same level (viz., three inches 
above the centre), the experiments were commenced, and (without 
pnmping any more water in the boilers) continued until the floats 
showed the water to be three inches below the centre of the boiler, at 
which point it was requisite to put on the feed. The experiments wei-e 
then discontinued until the boilers bad been filled to the original 
level of three inches above the centre, when the experiments were 
renewed and continued three hours. During Nos. 16 and 17 runs, in lirst 
experiment, a stop occurred of about eighteen minutes, during which 
time the water fell a quarter of an inch in eoch boiler ; and during the 
uctmd set of experiments, three stops occurred, amounting in all to 
iixtj misRtes, in which time the floats had fallen ll-16ths of an inch. 
EXPERIMENT I. 



3. 







nu 


m 


w 


It 


£ 


•s 




,|;a 


-5s»i 


i''. 


*! 


S. 






Ifli 




IJii 


IS. 




Br Ml. 


~ 










1 




30 ' 


27'5 


29 


IO&-0 








30 


sas 


22 










40 


260 


20 






2 


8 10 


30 
SO 


880 
23-5 


28 
32 


101-6 


15 






90 


20 


20 






3 




e 


27 6 


28 


104-5 


12 




e 15 


s 


S36 


21 








B IB 


16 


20 


26 








e S2 


35 


23 6 


30 


104-25 






8 as 


SB 


23 6 


23 








8 24 


SO 


26 6 


27 






S 


8 27 


10 


2'' 6 


28 


104-25 


12 




e S8 


10 


2j6 


21 








e 29 


10 


24 6 


25 






e 


H 16 


so 


27 5 


28 


101-5 


11 




e 47 


30 


22 6 


22 








S 49 


30 


34 


24 






7 


8 61 


n 


26 6 


25 


lOl'O 


IS 




8 62 


12 


210 


SO 








6 63 


12 


22 


22 






8 


8 BG 

8 67 





24 

aoa 


23 

19 


1010 


16 




e GS 


ao 


330 


22 






9 


9 1 





26 


34 


101'6 


IS 




9 2 





310 


20 








9 3 


15 


230 


22 







94 



EXPERIMENT L— Continued. 
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Knmber of ' 
of Ooali on 
Set 




Hrs. 


Min 


. See. 










10 





6 


50 


250 


25 


104-0 


12 




9 


7 


50 


210 


20 








9 


8 


50 


23-0 


23 






11 


9 


10 


35 


25-5 


26 


104-6 


15 




9 


11 


35 


21-5 


20 








9 


12 


62 


23-5 


28 






12 


9 


15 


25 


25-0 


26 


104-5 


14 




9 


16 


25 


21-0 


21 








9 


17 


37 


23-0 


23 






18 


9 


21 


35 


26-5 


27 


104-0 


14 




9 


22 


36 


22-5 


22 








9 


23 


40 


24-0 


25 






14 


9 


32 


25 


29-0 


30 


104-0 


15 




9 


83 


26 


240 


28 








9 


34 


26 


26*0 


27 






15 


9 


37 


45 


26-6 


27 


104-50 


15 




9 


38 


45 


22*6 


21 








9 


39 


55 


240 


24 






16 


9 


42 


40 


250 


25 


104-50 


15 




9 


43 


40 


21-0 


20 








9 


44 


61 


23-5 


23 






17 


10 


8 





29*5 


31 


104-0 


12 




10 


4 





24*0 


23 








10 


4 


50 


260 


27 






18 


10 


8 


5 


27-0 


27 


104-25 


16 




10 


9 


5 


225 


21 








10 


10 


6 


24-0 


24 






19 


10 


13 


^7 


26-0 


26 


104-25 


15 




10 


14 


37 


21-5 


21 








10 


15 


43 


235 


24 






20 


10 


10 





28-0 


28 


104-75 


15 




10 


20 





230 


22 








10 


21 


57 


250 


26 






21 


10 


26 


33 


300 


31 


104-50 


14 




10 


27 


38 


240 


23 








10 


28 


25 


26-5 


28 






22 


10 


34 


47 


80-5 


32 


104-50 


12 




10 


35 


47 


240 


23 








10 


36 


37 


270 


28 






23 


10 


40 


5 


29-0 


29 


104-0 


15 




10 


41 


5 


230 


22 








10 


42 


5 


25-0 


26 






24 


10 


45 


10 


280 


29 


104-5 


12 




10 


46 


10 


22-5 


22 








10 


47 


2 


250 


26 






25 


10 


50 


18 


28-0 


29 


104-5 


14 




10 


51 


18 


230 


21 








10 


52 


15 


25-0 


25 






26 


10 


55 


20 


27-5 


28 


104-0 


14 




10 


56 


20 


22-5 


21 








10 


57 


20 


24-5 


25 







EZPEBIMENT I.—amdwkd. 
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Total qtuntdty of water eTaporated during this EzperimeDt 120-186 
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EXPERIMENT 11. 
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EXPERIMENT Il.—Cmcl<idal. 
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■ NOTB. — The number oF itrake* to Ihli columo muit be maltiplled bj four to get 
he Dumber of crlbiden full of bImiu nninimed Id e*cb run. Total qnaatlt; of water 
Tkpontted, Secoad fixperimant, IIQ-BS cable feet. 
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No. IV, 
Bxperimoits taken at Hetton Colliery West Minor Pit. Machine with 
three bcnlers attached; cjlinder 24 inches diameter, 6 foot stroke; 
rope roll 10 feet 8 inches.— Nov. 28, 1866. 

EXPERIMENT J. 



No. of 
Boiltr. 


Bdlar. 


of 
Bolter. 
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MlBBtM. 
60 


Ol. 
30 


6»-01 


1237-6 



EXPERIMENT II. 



No. of 
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Bolter. 
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81-22 


Ibi. 
30 


767-49 


11560 



No. 2 boQer, daring Experiment I., partially fed with water. 2375 
strokes for two tubs, therefore, number of cylinders full of steam — 1st 
Experiment, 2137; 2nd Experiment, 2280; cubic feet of water eva- 
porated in Ist Experiment, 110*80 ; 2nd Experiment, 122*83. 



99 



No. Y. 

Table of Experiments made at Crook Bank Colliery winding engine^ 
showing the pressure of steam and evaporation of water. Two cylin- 
drical boilers. — ^January 7th, 1857. 
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27 
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12 80 
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.... 
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1 80 
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2 


27 


1 M 


. . . • 


• . . • 


2 10| 


„ 1 „ filled 7in. 
y, 2 „ down 6in. 
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• . . . 


.... 


3 


.... 


„ 2 „ filled 6in. 


3 30 


28 
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27 


. . . « 


4 


• • • • 


4 0| 


„ 1 ,y down 6in. 
„ 2 „ down 3in. 


Average 


27lb8. 




1 





T. 

Number of scores of coals drawn 45 

^^ empty cages and men 2 6 

47 6 



Number of strokes the engine makes in drawing one tub 7| double 
strokes = 151 cylinders full of steam for each tub of coals drawn to 
bank ; and as there were 47 scores 6 tubs drawn, equal to 946 tubs, 
therefore, 946 x 15*5 = 14,663 cylinders full of steam. 

No. 1 BOILER. — Cylindrical Boiler, with hemispherical ends, twenty- 
three feet long over all, six feet three inches diameter. 
The experiments were commenced at 4 o'clock a.m., and continued 
for twelve hours. 

Vol. v.— February, 1857. r 
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The boiler was^ at four o'clock^ filled with water to a depth of 4 feet 
4§ incheS; and was allowed to boil down six inches. The feed was then 
|)ut on^ and the boiler filled up again to 4 feet 4g inches. 

The time of filling, boiling down, refilling, &c., are given in the table, 
urith the pressure, &c., of the steam. 

The average area of the boiler, or surface of the water at the depth of 
4 feet Ig inch, is 121*66 square feet; and as twenty-five inches of 
water were converted into steam in eight hours forty minutes, and sup- 
posing the same rate of evaporation was continued during the time of 
filling up the boiler, namely, three hours twenty minutes, it would equal 
eight inches of water ; making a total of water evaporated equal to 
thirty-three inches. 

But as, in the course of the experiment, the engine stood IJ hour, 
during which no steam was taken from the boiler, except what was 
wasted, and it was found at the end of that time (1} hour) that one 
inch of perpendicular water had been evaporated ; making a total amount 
of evaporation of thirty-two inches, or which is equal to 324*42 cubic 
feet of water evaporated in No. 1 Boiler. 

No. 2 BOILER. — Cylindrical Boiler, with hemispherical ends, twenty- 
three feet ten inches long over all, five feet nine inches diameter. 

The expeiiments were commenced, as in the other boiler, at 4 o'clock, a.m. 

The boiler was, at four o'clock, filled with water to a depth of 4 feet 
OJ inch, and was allowed to boil down nine inches in the first time. 
The feed was then put on, and the boiler filled up again to 4 feet J inch, 
and was then allowed to boil down six inches, and so on. 

The time of filling, boiling down^ refilling, &c., are given in the table, 
with the pressure of steam, <fec. 

The average area of the boiler, or surface of water, taken at the average 
depth of 3 feet 9 J inches is 120 square feet, and as 24 inches of water 
was converted into steam in nine hours, and supposing the same rate 
of evaporation was continued diuing the time of filling up the boiler, 
' namely, three hours, it would equal eight inches of perpendicular water, 
making a total of water evaporated equal to thirty-two inches. 

And in this, as in No. 1 Boiler, one inch of perpendicular water was 
evaporated during the time the engine was standing IJ hour, steam 
blowing off at 27 lbs. per inch pressure, will make the total evaporation 
of No. 2 Boiler 31 inches, or 310 cubic leet of water evaporated in 
No. 2 Boiler, and a total evaporation of the two boilers of 024*42 cubic 
feet of water. 
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Table of ExperimentB of Crook Bank Colliery Winding Engine, showii^ 
the pressure of steam, evaporation of water. Tiro cylindrical 
Txiilers. — January I6tli, 1857. 
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11 30 


















11 46 


24 
















13 


24 
















12 16 


£3 
















12 30 


£4 








12 40 




6 




12 45 


SO 
















1 

1 15 


23 

23 
















1 30 


22 




1 40 


1 40 




et 






1 43 


S2 
















9 


S3 
















S IB 


24 
















S30 


24 
















S45 


23 


a 45 














3 


24 
















3 15 


23 
















330 


S6 
















3 45 


!5 
















4 

Total. 


23 




4 




4 


2 


a 




231 






' 


83 


34 
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Number of scores of coals drawn 46 6 

^ empty cages and men 1 16 



48 1 



Nmnber of strokes made by the engine in drawing one tub ss 7| tnniff 
of the fly-wheel, or 16^ cylinders full of steam for each tnb of coals 
drawn to bank; and as there were 48 scores one tab drawn equal to 9G1 
tubs, therefore 961 x 15*5 = 14,896 cylinders full of steam. 

The boilers being in every respect similar to the first experiments as 
to dimensions and flftrerage area of surface of water. The same order 
being preserved in this^ as in the last experiment. 

No. 1 BOILER. 
The avffl*age area of the surface of the water 121*66 square feet ; and 
as 23 inches of water was converted into steam in 8 hours 60 minutes, 
and supposing the same rate of evaporation was continued during the 
time of filling up the boiler, namely, 3^ IV, it would equal 8^ inches of 
water, making a total of water evaporated equal to 31^ inches in twelve 
hours, or 316*82 cubic feet of water evaporated. 

No. 2 BOILER. 

The average area of the surface of the water is 120 square feet ; and 
as 24 inches of water was converted into steam in nine hours, and sup* 
posing the same rate of evaporation was continued during the time of 
filling up the boiler, namely, three hours, it would equal eight inches of 
perpendicular water, making a total of water evaporated equal to 32 
inches in twelve hours, or 320 cubic feet of water evaporated, and making' 
a total evaporation of 636*82 cubic feet of water. 

The results of all these experiments are shown in the following 
tables : — 



Elemare Underground Engine^ Page 294, Vol, III. 



No. 

of 

BoUen. 


LwRth 

of 
BoUen. 


Width 

of 
BoUen. 


ETsporathif 
Surface. 


Depth of 

Water 

Evaporated. 


Total Quantity 

of Water 

Etaporated. 


1 
1 


Peet. 

31 

31 


Inches. 


FtoU 
5 
5 


Inchea. 

4 
4 


Sq. Incbn. 
153-89 
153-89 


Inchea. 
4 
2 


Cubic Teet. 
51-3 
25-65 
















76-95 
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Diameter of S cylinders^ 12 inches each ; length of stroke^ 2 feet ; 
area of 2 pistons^ 226*19 inches. 

Number of cylinders full of steam 9^400. 

Average pressure of steam in cylinders 31S)s. 

Bulk of steam compared with water 855. 

Therefore^ 76*95 x 855 = 65^793 cubic feet of steam produced^ and 
9400 X 226-19 x 24 -f- 1728 = 29,530 cubic feet of steam passed 

through cylinders. 

29530 
consequently ^ ^ = 44*88 per cent, of useful eflFect 

Hasroell Colliery Enginey Experiment^ Page 68. 



M 

1 
2 
3 


• 








ETapofrating 
Sorlkoe. 


Fint Experiment; 


Second Experiment. 


Leoftb of 
Boilen. 


Width of 
Boilen. 


l)ef>th of 

Water 

er^Mrated. 


Total 
Quantity of 

Water 
eraporated. 


Depth of 

Water 
e^porated. 


Total 
Quantity of 

Water 
eTaporated. 


28 
30 
30 


Inebet. 

• • 

• a 


Pieet. 
6 
6 
6 


Inchee. 

• • 


8q. PeeC 
160-22 
172-26 
172-26 


Inchei. 
2-25 
3-25 
3-25 


Cable reet. 
30-05 
46-65 
46*65 


Inche«. 
3-375 
2-75 
2-25 


Coble Feet. 
4501 
39-47 
32-30 
















123-35 




116-78 



Diameter of cylinder, one, 29^ inches; "i\ feet stroke; area of piston, 
683*49 inches. 

Diameter of cylinder, the other, 25} inches; 5 feet stroke; area of 
piston, 510*70 inches. 

Number of cylinders full of steam, 1st Experiment, 2100; 2nd Expe- 
riment, 2100. 

Average pressure of steam, 1st Experiment, 331bs. ; 2nd Experiment, 
33*31bs. 

Bulk of steam compared with water, 1st Experiment, 808 ; 2nd Expe- 
riment, 815. 

\Bt Experiment.— Therefore 123*35 x 808 = 199,333 cubic feet of 

steam produced; and 683*49 x 42 + 5107 x 60 x 2100 h- 17SB 

= 72,125 cubic feet of steam passed through cylinders, 

72125 
consequently -.qqqqq = 36*18 per cent. 

2nd Experiment.— Therefore 116*78 x 815 = 190,351 cubic feet of 
steam produced; and 683*49 x 42 + 510*7 x 60 x 2100 ^ 1728 
*= 72,125 cubic feet of steam passed through cylinders, 

consequently Q/xne-i ' = 37*98 per cent. 

Average 37*08 per cent, of useful effect. 
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Beaton Delaval Colliery EmgiiM Experiment, Page 71. 



"8. 

1 
2 
3 










ETaporating 
Borflioe. 


FIrat Bxparimant. 


Saoond Bxparimaat* [ 


Length of 
Boilers. 


Width of 
Boilers. 


Depth of 

Water 

enH^oratod. 


Quantity of 

Water 
eraporatad. 


Depth of 
Water 

evaporated. 


Qaantttyor 

Water 
orapovalada 


Feet. 
24 
24 
28 


Inches. 

• ■ 
■ • 

• • 


Feet. 
6 
6 
5 


Incbef. 

• • 

• • 

• • 


Square Feat 
136-27 
136-27 
134-54 


Inebaa. 
3-75 
3-75 
2-5 


Cable F^et 
42-68 
42-58 
28-05 


Inehaa. 
4-376 
4-376 
d-6 


Oidrteltet. 
46-78 
46-78 
39-20 












113-21 




132-86 



Diameter of cylinder^ 27 inches ; length of stroke, 6 feet ; area of 
piston, 572*55 inches. 

Number of cylinders full of steam, 1st Experiment, 2072 \ 2nd Ezpe* 
riment, 2082. 

Average pressure of steam, 1st Experiment, 33*4 lbs. ) 2nd Experiment^ 
32-6 lbs. 

Bulk of steam compared with water, 1st Experiment, 816 ; 2nd Ex- 
periment, 838. 

iBt Experiment.— TheTQioTQ 113-21 x 816 = 02379 cubic feet of 

steam produced } and 672-55 x 60 x 2072 -h 1728 = 41,192 cubic 

feet of water passed through cylinders, 

41192 
consequently 90379 = 45-63 per cent. 

27id Uxperiment— Therefore 13285 x 838 = 111,328 cubic feet of 

steam produced, and 572-55 x 60 x 2082 -f- 1728 = 41,391 cubic 

feet of steam passed through cylinders, 

,, 41391 „„,^ 
consequently tiiqqq = 37-18 per cent. 

Average 41-40 per cent, of useful effect. 



Murton Colliery Engine^ Page 81. 



Ii 

1 

2 










Evaporating 
Surface. 


First Biperiment 


Second Experiment 


Length of 
Boilers. 


Width of 
Boilers. 


Depth of 
Water 
evaporated. 


Quantity of 

Water 
eraporated. 


Depth of 

Water 

efaporated. 


Quantity of 

Water 
eraporated. 


Feet 
35 
35 


Indies. 

• • 

• e 


Feet. 
4 
4 


Inches. 
6 
6 


Square Feet 
153-12 
153-12 


Inches. 
5 
5 


Cubic Feet. 
63-8 
63-8 


Indies. 
61 


Cubic Fi«t 
70-18 
70-18 




I 


i 


127-6 


140-36 



Diameter of cylinders, two, eacli 18 inches; length of stroke, 2 feet; 
area of two pistons, 608*93 inches. 
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Number of cylinders full of steam^ 1st Experiment^ 3968 ; Snd Ex- 
periment; 6060. 

Arerage pressure of steam in cylinders, Ist Experiment, 35 lbs. ; Snd 
Experiment, 34*8 lbs. 

Bulk of steam compared with water, 1st Experimenc, 765; Snd Ex- 
periment, 771. 

Ut JSJiymin^n/.— Therefore 1S7-6 x 765 = 97,614 cubic feet of 

steam produced ; and 508*93 x S4 x 3968 -=- 17S8 = S8,047 cubic 

feet of steam passed through cylinders, 

S8047 
consequently QfaTi = 34*80 per cent. 

2nd EcperimeTU.—TherefoTe 140-36 x 771 = 108,107 cubic feet of 

steam produced ; and 508*93 x S4 x 6060 -r 17S8 := 4S,836 cubic 

feet of steam passed through cylinders, 

, 4S835 ^,^, 
consequently -iQQiQy = "5*24 per cent. 

Average 30'OS per cent, of useful effect. 
Black Boy Colliery Engine^ Page 309, Vol HI. 



II 

1 

o 
3 










B^poratlng 
Surface. 


First EzparloMnt. 1 Second Ezporiment. 


Lragthof 
Boilers. 


WWthof 
Boilers. 


Depth of 

Water 

eraporated. 


Tbtal 
Qnantity ot 

Water 
entporatod. 


Depth of 

water 
evi^iorated. 


Total 
Quantity of 

Water 
evaporated. 


Feet 
31 
26 
26 


Inchet. 
6 
6 

. . 


Feet. 
5 
5 
6 


Inches. 
6 
6 


Square Feet. 
173-25 
167-74 
125- 


Inches. 
12-66 
14-66 
16- 


Cable Fbet. 
182-78 
205- 
166-66 


Inches. 
1-76 
1-75 
2-76 


Cubic Feet. 
2612 
24 46 
28-66 












Total.. 


654-44 




78-23 



Diameter of cylinders, two, each 13 inches ; length of stroke, S feet ; 
area of two pistons, 826-19 inches. 

Number of cylinders fiill of steam, 1st Experiment, 48,790; Snd 
Experiment, 81,SG5. 

Average pressure of steam in cylinders, 1st Experiment, 37*5 lbs. ; 
Snd Experiment, 36 lbs. 

Bulk of steam compared with water, 1st Experiment, 718 ; Snd 
Experiment, 746. 

1st Experiment— ThevQ^ove 554-44 x 718 = 389,923 cubic feet of 

steam produced; and 48-790 x SS6-19 x 24 — 17S8 = 153,S76-5 

cubic feet of steam passed through cylinders, 

153276 
consequently 339903 = 38*54 per cent. 
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2nd Fxperiment.—T!heTe{oTe 78-23 x 746 = 58-359 cubic feet of 

steam produced ; and 81,265 x 226-19 x 24 -H 1728 = 25,530 cubic 

feet of steam passed through cylinders, 

, 25530 ,^„^ 
consequently ^^ogQ = 4ovo per cent. 

Average 41-14 per cent, of useful eflfect. 

Andrews Home Colliery Engine^ Page 307, Vol. Ill, 



No. 

of 

Boilen. 


Length 
Boilers. 


Width 

of 
Boiler. 


Evaporating 
Surface. 


Depth of 

Water 

araporated. 


Total Qoaatltj 

of Water 

e^porated. 


, 1 


Feet. 
28 


Inches. 

• • 


Feet. 
6 


Inches. 

4 


Square Feet 
135-57 


Inches. 
20-5 


* Cubic FM. 
2761 



Diameter of cylinders, two, each 13 inches ; length of stroke, 25| 
inches ; area of two pistons, 265*46 inches. 

Number of cylinders full of steam, 65*632. 

Average pressure of steam in cylinder, 29*5 lbs. 

Bulk of steam compared with water, 895. 

Therefore 276*1 x 895 = 247,104 cubic feet of steam produced; and 

65*632 X 265*46 x 25*75 -h 1728 = 129,813 cubic feet of steam 

passed through cylinders, 

, 129813 ^^^^ . n. n^ 

consequently 047104 = 52*5o per cent, of useful effect. 



Heworth Colliery Engine, 



II 

1 

2 
3 










Evaporating 
Surface. 


First Experiment 


Second Experiment. 


LenKth of 
Boilers. 


Width of 
Boilers. 


Depth of 

Water 

evaporated. 


Total 
Quantity of 

Water 
evaporated. 


Depth of 

Water 

evaporated. 


Total 
Quantity of 

Water 
evaporated. 


Feet. 
26 
26 
25 


Inches. 
3 

1 


Feet. 
5 
5 
5 


Inches. 
6 
9 
9 


Square Feet. 
168-12 
176-92 
174-72 


Inches: 
4-6 
3-26 
3-25 


Cubic Feet 
63-04 
47-64 
47-32 


Inches. 
2-75 
2-25 
1-76 


Cubic Feet 
38-53 
32-98 
25-42 














158- 




97-93 



Diameter of cylinders, two, each 24 inches ; length of stroke, 4 feet ; 
ai*ea of two pistons, 904*78 inches. 

Number of cylinders full of steam, 1st Experiment, 2592 ) 2nd Expe- 
ment, 1926. 

Average pressure of steam in cylinders, 1st Experiment, 28 lbs. ; 2nd 
Experiment, 26 lbs. 
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Bulk of steazn^ compared with water^ 1st Experiment, 939 ; 2nd Expe» 
riment; 1005. 

lit Experiment— Therefore 168 x 939 = 148,362 cubic feet of 

steam produced ; and 90478 x 48 x 2592 -h 1728 = 65,093 cubic 

feet of steam passed through cylinders, 

65093 ,^^^ 
consequently Tigggo = 43*88 per cent. 

2nd Meperiment.— Therefore 97-93 x 1005 = 98,419 cubic feet of 

steam produced j and 904-78 x 48 x 1926 -^ 1728 = 48,406 cubic 

feet of steam passed through cylinders, 

48406 
consequently ggrrg = 49*19 per cent. 

Average 46-52 per cent, of useful effect. 



KiUingworth Colliery Engine, 



II 










Efaporatlng 
Surface. 


First Bxperlmeat. 


Second EzperimenL 


Length of 
BoUen. 


Width of 
Boilers. 


Depth of 

Water 

eTaporated. 


Total 
Quantity of 

WaU*r 
evqwrated. 

Cubic Feet. 
80158 
80-158 
80-158 


Depth of 

Water 

eTaporated. 


Total 
Quantity of 

Water 
eTaporated. 


1 

2 
3 


FMt 
34 
34 
34 


Indiet. 

■ • 

• • 

• • 


Feet. 
5 
5 
5 


Inchee. 

1 
1 
1 


Square Feet. 
167-286 
167-286 
167-286 


Inches* 
5-75 
5-76 
5-75 


Inches. 
5-3 
5-3 
5-3 


Cubic Ftoet 
73-9 
73-9 
73-9 
















240-474 




221-7 



Diameter of cylinders, two, 30 inches ; length of stroke, 5 feet ; 
area of piston, 706*86 inches. 

Number of cylinders full of steam, 1st Experiment, 12,095 ; 2nd Expe- 
riment, 10,430. 

Average pressure of steam in cylinders, 1st Experiment, 24*65 lbs. ; 
2nd Experiment, 25*05 lbs. 

Bulk of steam, compared with water, 1st Experiment, 1056; 2nd 
Experiment, 1042. 

Ist Experiment.— Therefore 240*474 x 1056 = 253,356 cubic feet 
of steam produced; and 12095 x 705*86 x 60 -r- 1728 = 148,428 
cubic feet of steam passed through cylinders, 

, 148428 ,^ ,^ 
consequently 053356 ~ 58*68 per cent. 

2nd Experiment.— Therefore 221-7 x 1042 = 253,181 cubic feet of 
steam produced ; and 10430 x 705-86 x 60 -^ 1728 = 127,957 cubic 
feet of steam passed through cylinders, 

Vol. v.— Fmbuaby, 1857. Q 
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Average 64*66 per cent, of useful effect. 
Hast Miner Winding Engine^ Hettan Colliery. 



1 
2 

3 



LtDfUiof 
BoUen. 



20 
22 
30 



loebei. 
6 
8 
8 



WMIbof 
Bolten. 



■vapontlBf 
Sarlkee. 



Feet 
6 
6 
5 



IndMH. 


• • 
4 



SqawellMt. 

IS 7-875 

136 

172 



Tint BqMrimtnt. 



Dnth of 

WfttW 



TloUl 

Qaantiljof 

Watir 



IndMt. 
8-238 
8-385 
2-837 



81-76 
88-87 
40-67 



Dniii of 



tnehM. 
8-66 
4165 
S-837 



110*80 I 



Votel 

rt ii« mUtm n^ 



UaMC JPttb 

84-07 
47-Sl 
4(h66 



122-84 



Diameter of cylinder 34 inches ; length of stroke 6 feet ; area of piston 
462-39 inches. 

Number of cylinders fiill of steam, 1st Experiment, 2137*6 ; 2nd Ex- 
periment, 2280. 

Average pressure of steam in cylinders, 1st Experiment, SOlbs. \ Slid 
Experiment, 301bs. 

Bulk of steam, compared with water, 1st Experiment^ 8821b0.; Snd 
Experiment, 8821bs. 

1^ JSSrpmnttffi^.— Therefore 110*8 x 882 = 97,726 cubic &et of 

steam produced; and 462*39 x 60 x 2137*6 ^ 1728 = 33,676 cubic 

feet of steam passed through cylinders, 

,, 83676 ^, „^ 
consequently . ^ = 34*36 per cent. 

2nd Experiment.— T!h!&£efore 122*84 x 882 = 108,346 cubic feet of 

steam produced ; and 46239 x 60 x 2280 -h 728 = 35,814 cubic feet 

of steam passed through cylinders, 

- 36814 o, _, 
consequently ^ ^ = 3171 per cent. 

Average, 33*03 per cent of useful effect. 
Winding Engine^ Crook Bank Colliery. 



1 
2 










Bvapomting 

SoilMO. 


Rnt Experiment. 


Soeond Bxperinent. 


Length of 
Bollon. 


Width of 
Boilen. 


Depth of 

Water 

flTsporated. 


Tbial 
QuaotUy of 

Water 
eraporated. 


Depth of 

Water 

eT^ioraled. 


IMal 
Qnanttty of 

Water 
eTaporated. 


23 
23 


Inches. 

• • 

10 


Fflrt, 
6 
6 


Inehet. 
3 
9 


SquftreFM. 
121-66 
120 


Inebei. 
33 
32 


Cnbte Feet. 
334-56 
320 


Inehea. 
31-25 
32 


Cubic rmt. 
316-82 
320 




1 1 








654-56 




636-82 
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Diameter of cylinder^ S6 j inches^ length of stroke^ 4 feet^ area of 
piston, 651*64 inches. 

Number of cylinders full of steam, 1st Experiment, 14,663 } 2nd Ex- 
periment, 14,896. 

Average pressure of steam in cylinder, 1st Experiment, S71bs. ; 2nd 
Experiment, 23|lbs. 

Bulk of steam, compared with water, 1st Experiment, 971 ; 2nd Expe- 
riment, 1093. 

U^ -Erpmnt^n/.— Therefore 664-56 x 971 = 635,477 cubic feet of 
ttmf^ produced ; and 651'54 x 48 x 14668 -f- 1728 = 224,645 cubic 
£9et of steam passed through cylinders, 

consequently ^^^^ ^ = 36*36 per cent. 

2nd IJxperiment.—TheTeiore 63682 x 1093 = 696,044 cubic feet of 

steam produced; and 551'54 x 48 x 14895 -^ 1728 == 228,200 cubic 

feet of steam passed through cylinders, 

^, 228200 o^„o 
consequently ^^^ . . = o2*78 per cent. 

Average, 34*07 per cent, of useful effect.. 

The foUowing are the Results of the foregoing Experiments in a 
Tabular Form, nnth the different Classifcation of Engines. 



DMMcmxmom or MMuans^ 


CoUierias. 


PerOentafa 
of uieful 
elfbetof 
Btaam. 


Itt. Engines and boilers at the bottom of tlie pits. . . . 

Average useful effect ........ 

2nd. Engines at bottom of the pits, boilers on the surface 

Average useful effect 

drd. Both engines and boilers on the surface 

4tb. Engines employed in drawing coals to the surface.. 

Average useful effect ........ 


Elemore ...*.. 

HasweU 

Seaton Delaval 
Murton 


44*88 
37-98 
41-40 
3002 




38-57 




Black Boy .... 
Andrew's House 
Hewortb 


43-75 
52-53 
46-52 




47-60 




Killingworth . . 


54-56 


East Minor .... 
Crook Bank . . 


3303 
32-78 




32-90 







In considering the result of the previous experiments, it will have no 
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doubt occurred to the members of the Institute, as it has to me, the 
extreme difference between the amount of evaporation of water and the 
quantity of effective steam produced therefrom. The average result is 
not equal to more than 40 per cent., showing that more than 60 per 
cent, of the quantity of water, (heated to that temperature which should, 
with a little increase of temperature, have produced an equivalent quan- 
tity of steam,) has been wasted, or has not produced any useful effect. 
It can only be accounted for by the supposition, that the surplus quantity 
of water so heated is held in mechanical suspension in the steam, and 
has passed through the cylinders in the state of water; and that, conse- 
quently, all the fuel expended in raising more than 60 per cent, of the 
water to that temperature has been wasted. 

It has been long known, that a considerable quantity of water was 
passed through the cylinders of a high-pressure steam engine with the 
steam in which it was in contact ; but, before making these experiments, 
I was certainly not prepared to expect that so large a proportion was so 
passed through. 

Mr. Pambour, in his Treatise on Locomotive Engines, gives the result 
of several experiments in the waste in those engines, 2nd edition, page 
289, which, in seven experiments, he found to be equal to an average 
amount of 24 per cent. — the maximum being 36, and the minimum 10 
per cent. 

It is quite evident, that this effect is produced by the peculiar circum- 
stances under which the steam produced in a boiler is conveyed to the 
steam chest of the cylinders. If the capacity for steam in the boiler is 
small compared with the constant and rapid requirements for steam, 
when the cylinders are drawing from the boiler rapid and large quanti- 
ties, then, it appears, a considerable proportion of water passes off with 
the steam. When the boiler is full, and there is, consequently, small 
space, the rapid evolution of the production of steam increases this effect, 
and then there is earned off a large quantity of water, and the boiler is 
said to prime; and this is more particularly felt when the water is foul, 
or when a film of scum exists on the surface of the water ; this scum 
being carried off, conveys with it a large quantity of water, which is 
passed through the cylinders, not only without any practical utility, but 
resulting in a great waste of fuel, and likewise producing a serious 
obstacle and diminution to the useful effect of the steam itself. 

The ordinary steam engines used at collieries are without any domes 
to the boilers, and the space above the water line in the boilers, as a 
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reservoir for the steam; is very small compared with the qutatity of 
steam currently required for workings the engine ; hence we find a very 
great quantity of water carried off through the cylinders when the 
engines are at work. 

The Experiments; No. lY.; were instituted to ascertain the amount on 
two engines of the ordinary description; used in the North of England 
for drawing coals to hank; and these experiments were made with great 
care. From these it will he seen that the useful effect did not average 
32 per cent, of the quantity of water evaporated; and that more than 
two-thirds of the quantity of water evaporated was wasted. 

Two conclusions seem to result from these experiments : — Istly. That 
it is necessary; that there should he adequate space for the steam upon 
the 8urfiEu;e of the water in the hoiler in which it is generated; so that; 
in drawing off the steam into the cylinders; it should pass off with as 
Uttle velocity as possihle; and so prevent the water firom heing carried 
along with it ; and if there is not adequate spacO; domes or reservoirs 
should he used to allow the steam to ])ass off firom the hoiler as quietly 
as possible. And 2ndly. That; inasmuch as all these experiments lead 
to the conclusion that the capacity of steam for carrying off water iS; in 
some respectS; inversely as its elasticity; low-pressure steam carrying off 
more than high-pressure steam; (and hence the dryness; as it is termed; 
of high-pressure steam,) it will he an economical use of steam to raise the 
steam in the hoOer to a much higher pressure than is required in thd 
cylinders; and to allow it to expand to the requisite elasticity. In this 
case; when the steam is expanded; the sensible heat of the high-pressure 
steam being no longer required for the elasticity of the lower-pressure 
steam; is set at liberty; and evaporates a corresponding part of the water 
abready above the temperature required for the low-pressure steam; into 
steam; and hence a saving of fuel will be accomplished. 

It will also appear; from an examination of the results of these experi- 
ments; that there is no practical disadvantage in placing the engine at 
the bottom of the pit; the boilers being on the surface; or in placing the 
engine underground; at a considerable distance from the boilers; if; as in 
some of the cases giveU; the pipes for conveying the steam be of sufficient 
capacity; and that they are carefully wrapped with some non-conducting 
material; to prevent condensation. 

The average per centage of useful effect produced by the evaporation 
of the water in the boilerS; it will be perceived; is greater with engines 
where the boilers are placed on the surface; the cylinders being at the 
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bottom of the pit, than with engines where the boOen are placed' near 
the cylinders; but this it is presumed arises from the causes which haye 
been previously explained^ and which do not result from the difSarence 
of situation of the respectiye engines^ other than the effect which the 
accidental position of the boilers placed at a distance from the cylinders 
may have in producing such a result. 

If the waste of steam, by its conyeyance down tiie shafts is not oonsi- 
derabloi it will be seen, on comparing the relatiye pressures in the boilers 
and in the steam resenroir near the cylinders, that there is no material 
diminution of offset in that respect. The general arerage diffsrence at 
Heworth is scarcely 1 lb. per square inch, when the pipes conveying the 
steam are 10 inches in diameter. The same effect was observed at 
Eillingworth, as may be seen in the experiments on the steam jet; there 
was no perceptible difSarence of pressure in the reservoir at the bottom 
of the pit and in the boilers on the sur&ce. At the Black Boy Colliery 
Engine, where the pipes are 8 inches in diameter, the difference is less 
than 3 lbs. per square inch, page 311, YoL III.; and at Andrews House- 
GoUiery, though the pipe is only 6 inches in diameter, the diffsrence is 
not more than 1| lb., as will be seen in page 308, YoL III. ; but in this 
case the pit is only 87 yards in depth. 

I would beg, however, to notice th^t, as regards the wasto of steam, 
experiments showing the relative elasticity of the steam in the boiler, and 
at the reservoir at the bottom of the pit^ are not conclusive as to the 
amount of condensation. For instance, in the case of the Eillingworth 
ei^ine, page 306, Yol. III., the boilers being placed on the surface, the 
steam was taken down the shaft 690 feet, and then 36 feet to a receiver 
No. 1, with lOJ-inch pipes ; and then 36 feet back to the shaft, down 
the pit 360 feet further, and 34 feet to receiver No. 2. On an exami- 
nation of the experiments, it will be seen that the average pressure of 
steam in the boilers, during the whole of the experiment, was 33 lbs. ; 
in the receiver No. 1, 31*21 lbs.; and in the receiver No. 2, 31*12 lbs. 
Now, it was ascertained that there was no condensation of steam 
between the boilers and No. 1 receiver, (the pipes being careftilly covered 
between the boilers and the shaft^ and the lOJ-inch pipes passed down 
an upcast shaft, where the temperature was very high,) while between 
the receivers Nos. 1 and 2, there was a very great condensation; (the 
part of the shaft down which the pipes were taken being a downcast, and 
being, moreover, a shaft in which water was drawn^) yet, on examination 
of the pressures in the receivers, Nos. 1 and 2, page 365, Vol. III., it 
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will be seen that there is no great practical di£Ference in the pressures of 
the steam. The explanation being that the area of the pipes was suffi- 
ciently large for the transmission of the steam; and that the production 
of steam in the boilers was sufficiently rapid to keep up the pressure 
throughout; notwithstanding the intense condensation; a glance at the 
boiler power and the performance of the engine will illustrate this 
to a remarkable extent. I may add; that an entirely different arrange- 
ment is now in operation. 

Although it is shown, by the preceding experiments and investigations; 
that boilers might be placed at considerable distances from the cylinders 
or engines; and that; if the pipes are carefully protected against conden- 
sation; and the pipes are sufficiently large; there is no substantial 
difference in the elasticity of the steam in the boilers and in the receiyer 
placed near the cylinders at the bottom of the pit. Yet there is a limit 
to the distance to which steam can be conveyed; depending principally 
upon the area of the pipes. I speak now of the practicability — ^the 
amount of condensation is of an economical character ; but the dimen- 
sions of the pipes regulate the distance to which steam can be carried 
without a material or corresponding diminution of elasticity. 

I have been favoured with an account of the result of the conveyance 
of steam down the pit; and to a distance of 1;100 yards therefirom under- 
ground. This is at St. Helen's Auckland CoUiery; near Bishop Auckland. 
It appears that when the pressure in the boilers is 40 lbs. per square inch; 
the working pressure in the receiver near the cylinders is about 8 to 10 lbs. 
per square inch; 75 per cent, of the pressure in the boilers being lost in 
forcing the steam through the pipeS; which are only 5 inches in diameter. 
This engine is placed at the extremity of a plane 1;100 yards in length; 
descending firom the bottom of the pit at an angle of 15°; and is used 
for the purpose of pumping water from the extremity of the plane to the 
shaft. The cylinder is 32 inches in diameter; 4} feet stroke; working a 
double-acting force-pump 9 inches in diameter ; length of stroke of each 
pump; 24 incheS; and working lOJ strokes per minute; and forcing 
260*19 gallons of water per minute through pipes 5 inches in diameter 
to the shaft. The engine is worked as a condensing engine. It would 
appear; from the result of this experiment; that it requires a force of 
40 lbs. per square inch to force steam 1;250 yards through a pipe 
5 inches in diameter; at a rate of 64*5 feet per second; to keep up a 
regular supply of steam to the cylinders at 8 lbs. pressure per square 
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inch. The engine works equal to 85 horses — the boilers being equal to 
78 horses^ according to the usual calculation. 

I had likewise, a short time ago, an opportunity of making an experi- 
ment on the conveyance of steam in pipes of small diameter. The 
boilers were placed near the bottom of the pit, and the steam conyeyed 
a distance of 1,012 yards therefrom in pipes of 4 inches diameter. The 
result was, that though the pressure in the boilers was kept up at 35 lbs. 
per square inch, the steam did reach the receiver at the end of the drift, 
but when the engine was put in motion, no practical result was obtained, 
the resistance of the steam when in motion absorbing the entire pressure 
of 85 lbs. per square inch. lake all elastic fluids, if we have to convey 
them to any considerable distance in pipes, the pipes must be of an 
adequate size to produce a given velocity. That steam can be conveyed 
a considerable distance with very little diminution of potoer will appear 
from the foregoing experiments. The amount of condensation will 
depend upon the care taken in covering the pipes with a non-conducting 
material. 

It will, perhaps, be interesting, while on the subject of producing power 
to work cylinders at great distances from the mouth or bottom of the 
pit, to give an instance where this has been done, and at work for 
several years past, in Scotland, by the transmission of air. 

This is an engine which was erected about six years ago at Govan 
Colliery, near Glasgow, by Messi*s. Randolph, Elliott, & Co. It has 
been at work ever since, and, so far as the purpose for which it was 
erected was concerned, it has been quite successful. It appears that the 
Govan Pit is 176 yards deep — the first seam being 92 yards from the 
surface. In this seam a gallery was driven, 706 yards from the shaft, 
at the end of which it was found necessary to sink a shaft, 26 yards 
deep, to work another seam of seal. As a steam boiler was inadmissible 
at that distance from the shaft, it was proposed to erect a compressing 
engine on the surface, and to convey air thus compressed to the top of 
the second shaft, and to erect an engine there, to be worked by such 
compressed air. 

A very interesting paper, giving all the details, plans, &c., of this 
engine, was read at the Manchester Institution of Mechanical Engineers, 
by Mr. Charles Randolph, of Glasgow, on the 17th September, 1856, 
the following being the general result : — 

The steam cylinder on the surface, for compressing or forcing in the 
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air^ is 15 inches diameter ; stroke^ 8 feet ; working two condensing air 
pumps, 21 inches diameter each ; stroke, 18 inches. The nsnal speed of 
the steam engine is ahout 25 revolutions per minute with a pressure of 
steam of 18 lbs. per square inch, giving a pressure of air averaging about 
20 lbs. per square inch. 

The air engine at the second shaft has a cylinder of 10 inches diameteri 
18 inches stroke, and also works usually about 25 revolutions per minute. 
The pressure of the air at this engine being only, as stated by Hr. 
Randolph, 1 lb. per square inch below the pressure at the compressing 
engine at the top of the pit, great difSculty arose firom the great heat of 
the compressed air at the engine at the top of the pit, and the great 
absorption of heat on its sudden liberation at the discharge of each stroke 
at the lower engine, as well as the bakage of the air in its highly com- 
pressed state. These difficulties have been very ingeniously overcome 
by Mr. Randolph ; and the engine is said to have been at work for six 
years, working night and day, without reqidring any repairs in the 
valves and pumps. 

The compressed air is conveyed to the lower engine by pipes 10 inches 
in diameter, the same as the air cylinder. We thus see that only 1 lb. 
per square inch pressure is lost in the conveyance of the air ; but the 
quantity of air is seriously diminished, and, of course, the useful effect. 
The two engines, it appears, make the same number of strokes per 
minute, viz., 25 each. The relative area of the cylinders is 176*715 to 
78*54, or nearly 2 to 1, and the length of strokes is as 2 to 1 ; conse- 
quently their relative power is as 4 to 1, the pressures upon the pistons being 
the same. The engine on the surface has a pressure of steam of 18 lbs. 
per square inch, and the air engine 1 lb. less 20 lbs., or 19 lbs. per square 
inch ; so that the effective pressure of air upon the piston of the air 
engine, is little more than one-fourth of the pressure of steam on the 
piston of the steam engine. 

Taking, likewise, the quantity and elasticity of the compressed air at 
the steam engine and at the air engine, a nearly similar result is arrived 
at. The two air-pumps are 21 inches diameter each, with a stroke of 
18 inches ; the area of the two pistons is, therefore, 692*72 inches ; the 
diameter of the air cylinder is 10 Inches — 78*54 inches area ; but, being 
double (the air-pumps being only smgle), the relative area between the 
air-engine and the air-pumps is as 157*08 ; 692*72; and the pressure of 
air at the air-pump being 20 lbs., and at the engine 19 lbs. per square 
Vol. v.— Fbbruabt, 1867. R 
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inoh^ it results that not quite one-fourth of the power is efiectiye. It 
would be an important experiment; to pass the steam used in the steam 
engine through the 10-inch pipes to the air-engine, and thus ascertain 
the effect. The result of the experiments on the steam engine at 
Eillingworth and Heworth would prove that, in all probability; no dimi- 
nution beyond 1 lb. per square inch would ensuC; the former being 
conveyed 410 yards, and the latter 800 yards ; then the only difference 
would be, the condensation of the steam in the one ease, and the loss of 
power by the dasticity of the air in the other. 
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gmkmgs which have been made through the magnesian limestone 
dying the coal measures in the county of Durham have been^ in some 
tMfnnrnn^ of a most formidable and costly nature. There occurs a bed of 
Mnd between the newer formation of the limestone^ and the coal measures, 
which, when of some thickness, and when it lies at a considerable depth 
below the sea level, has been most difficult to pass through, pro- 
ducing, as it does, immense quantities of water. It could not, there- 
lore, but be extremely interesting and valuable for the Institute to 
possess all the information possible on such important operations of 
mining. In my address on the opening of the Institute, I took the 
opportunity of alluding to this information as most valuable to be 
obtained by the Society. Mr. Potter has, at the last meeting of the 
Listitute, presented to us a fiill and detailed account of the sinking of 
the extremely difficult undertaking at the Murton Colliery, where, 
probably, the largest quantity of water ever met with in sinking was 
overcome, as well as the still more difficult task of sinking through a 
thick bed of sand impregnated with such an immense quantity of water. 
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I have, therefore; thought it advisable, before the discussion takes 
place on that important paper, to lay before the Institute the result of a 
sinking through the same limestone in a locality about two miles distant 
from the Murton Winning, which may, I trust, be useful in discussing 
all the phenomena attendant upon sinking through such strata ; and I 
venture to hope that, as we have in the members of the Institute other 
gentlemen who have also made sinkings through these measures, they 
will also, either previously to, or at, the discussion of those papers, 
favour the Institute with their experience, or with any documents which 
may have come into their possession on so interesting a subject. 

Previously, however, to giving the particulars of the sinking at Seaton, 
it may be advisable to take a rapid glance at the geological position, and 
character, and connection of this limestone and its associated sand and 
red sandstone with the coal measures which they overlie in this locality. 
For this purpose I have sketched out the district where the most impor- 
tant sinkings have been made, from which the details of the operations 
at the respective winnings will be made more intelligible to the absent or 
distant members of the Institute. I have likewise had a section made 
as nearly along the line of the coal measures as could practically be 
done, where the sinking at Murton and that at Seaton has taken place ; 
such line embracing other collieries where the limestone has been 
difficult to pass through; and I have also made two cross sections, 
where it appeared to me desirable to do so, in order to more clearly show 
the position of the limestone, and its connection with the unconformable 
coal strata underneath. These, I trust, may be useful, as well at this 
time as on the discussion of any future operations in this locality. 

With the assistance of this plan and sections, I shall now endeavour to 
point out generally the position of the overlying limestone, and its 
connection with the imderlying coal measures. 

Commencing at the northernmost extremity of its occurrence in this 
district, we find a small patch of the limestone and accompanying red 
sandstone, reposing upon the depressed strata of the coal measures of the 
great downcast dyke to the north, on the banks of the sea, and for a short 
distance inland to Whitley, near Cullercoats. And it is, perhaps, 
necessary to remark, that this dyke or fault, which is called the Ninety 
Fathom Dyke (though in some parts of its course it is double this throw), 
passes through the coal and associated beds from this point westward to 
the extremity of the coal measiu-es and beds of the carboniferous series 
of rocks in Cumberland, to the escarpment qu the edge of the plain of 
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the Carlisle red standstone beyond Tynedale Fell ; and it may be added 
that^ though the beds of the magnesian limestone are not by any means 
ooaformable with the beds of the coal measures, the former are not 
hOTUEontal, but have clearly had their original position disturbed by the 
dyke. 

Proceeding southwards, from Cullercoats, a cap of magnesian limestone 
on the promontory at Tynemouth. The debouchure of the Tyne 
occurs, and we do not find the limestone until we reach a point about 
aaodle south of that river. From thence along the sea coast to the extent 
of our investigation the limestone forms the cli£b of the sea, except where 
it baa been washed away at the mouth of the river Wear. The Section 
No. 1., Plate IL, will show that, from the cap of limestone at Tynemouth 
to the extremity of the range at Castle Eden Colliery, the beds of 
limestone and sand become more depressed, or have a regular dip bom 
the north to the south ; — that, whereas at Tynemouth the bottom of the 
limestone beds is fifty or sixty feet above the level of the sea ; at Castle 
Edea Colliery, which is a considerable distance inland, and consequently 
more to the rise of the beds, the bottom of the limestone is 270 feet 
bdow the level of the sea; and at Seaham Harbour a boring was 
made close to the sea, and which was bored to the depth of 886 feet 
without reaching the bottom of the limestone beds. 

The Cross Sections Nos. 2 and 3, Plate ILy show the position of the 
limestone beds in lines nearly at right angles to the line of the Section 
No. 1. Fi*om these it will be perceived that, there is a regular rise of the 
beds towards the west. The water level line of the beds from the mouth 
of the Tyne to Ferry Hill being nearly S.S.W. ; the full rise N.N.W. 
At this point a change takes place in the line of escarpments of the 
limestone: the direction, for some distance, is nearly west towards 
Bishop Auckland, and it is worthy of remark, as bearing upon the 
subject of this inquiry, that this is nearly in the direction of a slip dyke 
of considerable magnitude, as will be seen by an inspection of the map, 
Plate I. Proceeding southwards, the geological maps show the lime- 
stone reposing upon the edge of the coal strata, until the latter beds 
rise out of the basin to the surface ; then upon the lower edge of the 
millstone grit formation, where those beds are not elevated much above 
the level of the sea, imtil it reaches the Yorkshire coal measures, along 
the eastern edge of wbich it then reposes for a considerable distance 
southwards. 

In all this distance, the limestone beds are not raised much above the 
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level of the sea, at least compared with the more elevated strata of ihi$ 
millstone grit or limestone and sandstone beds of the carboniferous seriea. 
But it is requisite to observe that^ along the whole course of its route^ 
the line of elevation of the limestone is from the sea towards the west. 
ThuS; taking the Sections Nos. 2 and 3, Plate II,, it will be seen 
thaty from the Murton Winning to the Moorsley Pit at Bainton^ the 
elevation is upwards of 590 feet^ in a distance of 3} miles, and from 
Castle Eden to Eelloe, a distance of 6 miles, 620 feet ;. and this^ it will 
be observed, is, as nearly as can be, at angles to the range of the 
elevated hills of the carboniferous series, or to the great Penine chain of 
hills, the protrusion of which has formed the physical features, character, 
and position of the strata, and hills of this district 

Although, therefore, there can be no doubt of the unoomformable 
character of the limestone beds, as regards those of the coal measures 
on which they are deposited (shown by the sections accompanying this 
paper)^ there is as little doubt that the elevation of the limestone beds to 
the west, has been produced by the same causes which elevated the under^ 
lying strata, and probably at the same period. 

If we arrive at this conclusion, then an important consideration arises 
as regards the particular character of the junction of the lower beds o£ 
the deposit of the limestone and red sandstone with the upper surface df 
the beds of the coal measures. And this is of considerable importance 
in the present investigation. It is weU known that a bed of sand occurs 
at the bottom of the limestone beds, resting on the upper surfiause o£ 
the coal measures ; and that this sand contains the great feeders of water 
met with in sinking through the limestone beds to the coal measures. 
The deposit of magnesian limestone, being of marine origin, must have 
been originally deposited horizontal ; the bed of sand covering, perhaps, 
the surface of the coal measures on which the limestone was deposited. 
If the upper surface of the coal measures had been level, or nearly so, 
this sand would probably have been somewhat of an uniform thickness ; 
but if the upper surface of the coal beds were left by their denudation in 
a rough, imdulating, or broken state, then we might be prepared to find 
the sand of very uneven thickness, which corresponds, generally, with 
experience. Still we would suppose it to be somewhat continuous, and 
by filling up the hollows and forming a level surface, that the limestone 
beds would be deposited level upon it, or that the bottom of the limestone 
beds would be nearly level and uniform ; and that, under those circum- 
stances, there would be reason to suppose that the feeders of water 
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would find their way from great distances^ and in large quantities; when 
an opening was made to the sand ; always supposing^ of course, that 
such opening was made at a considerable depth below the level of the 
sea, and that it had commtmication with this bed of sand. 

But then, another important consideration arises, seeing that the eleva- 
tion of the limestone beds has been supposed to have been produced by 
the upheaving or protrusion of the Penine chain ; and that this elevation 
was contemporaneous with the elevation of the coal beds, and that at 
least some of the dykes of the coal measures have been produced by 
such upheaving ; is it likely, therefore, that similar dislocations would 
take place in the beds of the limestone^ or that the dislocations of 
the coal beds would extend through the beds of die limestone ? As 
if 80, and this is my object for going so fully into this investigation^ if 
the dip dykes of the coal measures extended into, and dislocated the 
beds of the limestone; then such dykes or slips would form, as it were, 
isolated barriers to the water in the sand ; and we should have, in some 
localities, accidental detached portions of the limestone, separated by 
such dykes, and within the area of which little water would be found. 

In corroboration of this view of the case, we see^ the patch of lime- 
stone resting against the uplifted side of the great Ninety-fathom Slip 
Dyke at Whitley, near Cullercoats, as shown in Section No. 1. We 
see also, that the line of escarpment of the limestone, in the vicinity of 
Ferryhill, following, as nearly as can be, the line of the Forty-fathom 
Slip Dyke ; and we know that it was proverbial, at one period, that 
there was no coal underneath the magnesian limestone, subsequently 
ascertained to have been produced by the broken and interrupted nature 
of the coal measures in approaching the escarpments of the limestone, 
and showing, not that the coal strata, as it might have been expected, 
was effected by the deposit of limestone, but that the deposit of limestone 
was effected by the breaks and dislocations of the coal strata. And 
we also know, that basaltic dykes, (which in some places in their course, 
form slip dykes), traverse and cut through, without any deviation in 
their direction both the coal measures and the magnesian limestone 
indiscriminately. All these prove that the magnesian limestone beds, 
are disturbed by the dykes and dislocations of the coal beds. 

Whether, however, the isolation of particular areas or districts of 
limestone, and the continuancy of the sand beds and water, was or was 
not occasioned by the irregular deposit of the sand and limestone upon 
the uneven or broken surface of the denuded coal measures ; or, that 
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such insulation has been occasioned by the subsequent disruption of the 
limestone beds themselves; we know that in some sinkings throu(|^h the 
sand; much less thickness of sand; and much less water has been met 
with in some localities than in other localities ; and that in very short 
distances apart; for instance at Haswell GoUierj; (the particulars of which 
I trust we shall obtain when the question comes on for discussion;) we 
know that a sinking at one place, proved large feeders of water^ and a 
thick bed of sand ; while at a very short distance therefrom; a oomparur 
tivelj thin bed of sand; and small feeders of water were found. 

It is necessary now to give a short description of the nature of the 
beds of this deposit. Immediately below the soil marl coverii^ the 
superior surface; the upper beds are extremely cavernous and scarcely 
stratified at all; they seem to be formed of large masses of pOTom 
rock; with caverns filled with marl and sand. The lower beds, how* 
ever; are compact; stratified; generally thiu; but sometimes of con- 
siderable thickness; and in some cases extremely hard and moro 
compact; and more impervious to water, than some of the compact 
sandstones of the coal measures. At the bottom of these beds there 
almost invariably occurS; as previously stated; a bed of sand or sandstone 
marl. When met with in sinking; where dry; it is often extremely hard, 
and so consolidated as to require blasting with gunpowder; but; when 
saturated with water, it acquires all the characteristics of a quicksand ; 
being held in suspension with the water, is drawn up the pumps while 
sinking ; and unless prevented in sinking through it, the sand flows into 
the pit, and caverns are formed all around the shaft, for considerable 
distances therefrom, of a height equal to the thickness of the bed of 
sand. It is no wonder, then, that there are such difficulties in sinking 
through such a material; and the case of Murton, by Mr. Potter, is 
perhaps one of the most difficult ever met with, the details of which the 
Institute has been favoured with, by that gentleman. 

Having had the management, conjointly with the late Mr. Buddlo; 
and afterwards with the late Mr. George Hunter, of sinking two pits 
through this bed of limestone, which now form the Seaham and Seaton 
Collieries, belonging respectively to the Marchioness of Londonderry and 
the Hetton Coal Company ; I beg to lay before the Institute the particu- 
lars of such sinkings, and I must here apologise for trespassing to such 
an extent by the preceding observations, which, however, I deemed 
necessary to explain the reasons why a different system of operations 
was adopted at the Seaham and Seaton winning, than at Murton. 
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angle; so much so, that there were only three feet of sand on one side of 
the pity and fourteen feet six inches on the other. This distortion or dis- 
location of the beds was, no doubt, occasioned by one or other, or, probably 
both, of the causes which I have, in the previous part of the paper, 
endeavoured to investigate. It has either arisen from the irregular or 
uneven base or surface of the coal measures, on which the limestone and 
sand had originaUy been deposited ; or it may have arisen from the effect 
of dislocation in the coal measures and superimposin;^ limestone beds, 
when they were jointly raised from a horizontal position to that which 
they at present occupy ; or it may be from a combination of both operations. 
Certain it is, that the free and uninterrupted flow of water, from the great 
ocean of sand and water, lying underneath the limestone beds of the 
district generally ; was prevented, by the isolation of this particular spot of 
ground, frt>m flowing freely into the perforation or pit sunk through them. 
And I may explain, in corroboration of this, that since the seam of coal 
was reached, it has been found that the pit was almost surrounded with 
slip dykes, which were f9und to cross the shaft in different places in 
sinking. All this tends, in my opinion, to the belief that, the lower beds 
and sand of the limestone, is effected by the slips and dislocations of the 
coal measures ; and that, in this case, we were indebted to that cause for 
the success of the second part of the operation. 

I may add, that since the first pit was sunk to the coal, another pit 
has been sunk, about 200 yards distant from the one, the subject of this 
paper, with a similar result. The following statement showing the 
quantity of water which was tubbed back at the different wedging cribs : — 

Fiithomf. Ft 

No. 1 Tub, below sea level . . 9 5 



In. 

6 



112 gallons per minute. 



No. 2 Ditto 
No. 3 Ditto 
No. 4 Ditto 
No. 5 Ditto 
No. 6 Ditto 
No. 7 Ditto 
No. 8 Ditto 
No. 9 Ditto 
No. 10 Ditto 
No. 11 Ditto 
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2 
4 
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6 
7 
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5 
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3 
4 
8 
4 
3 
6 
8 
4 
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244 
392 
560 
672 
224 
36 1 
560 
616 
420 
224 



Total 438S 
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The circumstances under which the sinking of the second pit was 
pursued, were so precisely similar to those of the first, that it is quite 
unnecessary to give them ; hut they certainly corroborate the supposition 
that, it is perfectly practicable to so dissever or separate the various 
feeders of water, contained within the limestone and sand, as to accom- 
plish a sinking through these beds, with an amount of engine power, very 
considerably less than would be required, if the aggregate feeders were 
obliged to be contended with. 



NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



HONTHLT MEETING, THUR3DAT, MARCH 5, 1867, IN THE ROOMS OP 
THE INSTITUTE, WE8TGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas WooB; Esq.^ President op the Institute^ in the Chair. 



The Secretary having read the minutes of the Council; the meeting 
proceeded with the election of the following g^tlemen as members of 
the Institute: — Mr. T. G. Hurst, Backworth Colliery; Mr. Joseph 
Holdsworth, Edinburgh ; Mr. Richard Matthews^ South Hetton ; Mr. 
William Prosser, Mineral Surveyor, Llanelly, South Wales ; Mr. John 
Harris, Woodside, Darlington ; Mr. Joseph Whitwell Pease, Woodlands^ 
Darlington; Mr. James Willis, Crook, Darlington; Mr. John Trotter 
Thomas, Coleford, Gloucestershire; Mr. William S. Clark, Aberdare^ 
Glamorganshire; Mr. William Horsley, jim., Seaton Cottage, Hartley^ 
Mr. John Maude Ogden, Sunderland. 

The President said, the only business before them was the paper by 
Mr. Thomas J. Taylor ; but he begged to say that, before reading it, 
there was another subject to which he would take the liberty of calling 
attention, viz., the proposed Mining College, as he thought the time had 
arrived for taking active measures to ascertain whether or not they could 
accomplish its establishment. He had previously discussed the matter 
with some of the committee, and they thought the very melancholy 
accident which had recently happened in Yorkshire would tend to show^ 
more t^an any arguments, the great use, and, indeed, the absolute 
necessity of such an institution. It was a fact; appreciable to every 
one connected with that district, that it would be extremely desirable 
if a larger number of persons^ of superior education and nunre extensive 
ToL. v.— March, 1867. t 
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practical knowledge^ could be obtained for tbe management of the 
collieries. He^ however, did not mean to insinuate that this circum- 
stance was the cause of the present lamentable accident } but, notwith- 
standing, it was well known that, in seeking out for a suitable staff 
for the opening out of a mine, the greatest difficulty was experienced in 
obtaining parties qualified for such an office. It was quite clear to all 
conversant with mining operations, that there was a great want of 
better educated practical persons than at present existed — ^persons with 
more ability and experience to grapple with the increasing difficulties of 
their profession. Under these circumstances, thej were of opinion, that 
the present time was a favourable opportunity for bringing the claims of 
the Mining College once more before the coimtry, and to impress upon 
the Government that they ought to take the subject up, with a view of 
having it established in some part of the country. Without wishing 
in any way to interfere with the mode in which Government might 
deal with the subject, they thought that, in addition to what the 
Government might think fit to appropriate to such an undertaking, it 
might be desirable that a small tax should be levied upon coals, with 
the object of raising sufficient fiinds. If, for instance, they could get 
as much as one farthing a ton upon the quantity raised in one year, 
and which, according to the estimate of Mr. Himt, was about 64,000,000 
tons, they would at once perceive that a large sum irom this source 
alone might be obtained towards the establishing of the College. But 
without discussing, at present, tbe particular mode by which the requi- 
site funds should be raised, there could be no doubt as to the necessity 
for immediate steps being taken to organize some well digested plan to, 
in the first instance, submit to Sir George Grey, the Home Secretary, to 
ascertain what Government would do. He (the President) had had 
some conversation with Mr. Morton, tbe Government Inspector of Mines 
for the Yorkshire district, and he was glad to say that that gentleman 
fiilly coincided with him in reference to that district, in the great 
desirability and, indeed, necessity of a Mining College, to promote the 
education of parties intending to devote their talents and industry to 
mining operations. He also further understood Mr. Morton to say, that 
he would make a representation to the Government in favour of the 
object; and if he did so, he (the President) hoped that the other 
Government Inspectors of the country, if they were of the same opinion, 
would take the matter up in a similar way. There could, he thought, 
be little doubt that such a recommendation would have gi*eat weight 
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with the (Jovemment; and if their yiews hannonized with those of 
Mr. Morton^ a recommendation coming from such a bodj-Hstanding^ as 
it did^ between the public and the coalowners — could not fail to influence 
the Government in the promotion of such an object. If the want of 
such an institution did really exist, it must be known to them especially ; 
and that being so, it was incumbent upon the Government Inspectors of 
Mines to express their opinions upon the matter. In conclusion, he 
begged pardon for detaining them so long upon this subject; but his 
experience had led him to conclude that, unless the most strenuous and 
unremitting attention was paid to the subject, and its necessity constantly 
kept in view, they would not succeed. 

Mr. Atkinson thought a meeting would be a suitable mode for 
bringing the subject before Government by the Inspectors; but he 
thought all would agree as to the propriety of not meddling with the 
locality in which the College ought to be erected. The point to which 
they must adhere was simply as to the necessity of the establishment. 

Mr. Dunn suggested that, in addition to the establishment of the 
College, the question of a benefit fund might also be considered. 

Mr. Atkinson thought that was a separate question. 

The President considered it not expedient to mix the subject up 
with anything like a benefit fund ; yet, as the College would be for the 
benefit of the public at large, the contribution should either be from the 
public at large, or from the general body of coal and mining interests of 
the country, and by those manufactuiing and commercial establishments 
interested in the economical production of such articles, or from both 
united. What was at present proposed to be done was to give instruc- 
tions to the committee, intimating that the member of that Institute 
wished them to forthwith take active measures to bring the subject before 
the notice of Government. Without any further observations he would, 
therefore, submit the following resolution to the meeting : — 

** That, as circumstanceii of various kinds seem to indicate this as a favourable time 
for bringing the subject of the establishment of the proposed Mining College under the 
consideration of the I^egislature, the Committee be now requested to take immediate 
steps to bring the same before the Home Department of Her Migesty's Government, hj 
means of a deputation or otherwise, and to adopt such further means as may seem 
desirable." 

The motion having been seconded and put to the meeting, it was 
carried unanimously. 

The Secretary then read Mr. T. J. Taylor's Paper, " Suggestions 
towards a less Local System of Draining Goal Mines." 



SUGGESTIONS 



TOWARDS A 



LESS LOCAL SYSTEM OF DRAININa 

COAL MINES. 



BY T. JOHN TAYLOR. 



There are certain circumstances^ the inconvenience of which is hardljr 
experienced in the first working of the mines of a country, but which 
operate with more mischievous effect as portions of the mining field 
become prog^ressivelj exhausted. I allude particularly to the injurious 
and often fatal consequences of suspended drainage. The cost of such 
drainage is always an inducement to discontinue it, if found practicable 
to do so ; and thus it happens that, where an upper seam is worked out, 
it has become, or is fast becoming, almost a rule in our district to dam 
back its feeders ; this being done with a view not merely to save the 
lifting of those feeders, but also to secure the immediate tract of mining 
g^und which is being worked against the possible influx of water from 
other royalties whose drainage has been discontinued. 

The entire process thus results in the creation of a deep lake overhead, 
beneath which the future mining operations of the country are to be 
conducted. 

This, it is conceived, is a risk which ought only to be submitted to 
when it cannot be avoided, as in the working of coal under the sea, or 
under estuaries — a subject upon which it would be very desirable to have 
the experience of one of its vice-presidents, Mr. Anderson, laid before 
the Institute, especially as it has not been determined at what depth 
coal can be safely worked away beneath overlying water, where there is 
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no protection from an impenrions alluvial cover. Nor is it easy to assign 
the limit of security ; for it will be recollected that a single fissure of 
the numerous ones which have been caused by disturbances in our ooal 
fields may bring down the water^ the condition being that such fissare 
is sufficiently open for the purpose, imder the pressure to which the water 
is subjected. Where^ then, are we to assign a point of security thus 
dependent, to a great extent, upon accidental circumstances over which 
we have no control ? Possibly, where there are thick intervening shale 
beds, a certain extent of coal may be successfully worked ; but is this 
immunity certain to continue ? I am here assuming, as a principle, that 
all the coal is to be removed ; for it is obvious that to incur a large 
sacnHce of mine for the sake of safety, is an alternative which cannot at 
this day be entertained. 

In the district eastward of Newcastle, which is intersected by the 
Tyne, and bounded on the north by the Main Dyke, and on the south by 
a supposed line which may be drawn at a mile or a mile and a half firom 
the river, there are the following beds of coal, the depths of which are 
given as found at Wallsend, being a central part of the basin : — 

Fatbomi firoin Section of 

BurflKe. Be»m. Ft. In. 

The High Main . . 113 .. Clean coal .... 6 

The Metal Coal . . 120 .. Coal and band . . 3 6 Bandof 6 inches, 6 inches fimn top. 

Yard Coal 138 .. Clean coal .... 3 

Ft. In. 
Bensham 148 •• Coal and band.. 5 5 Band I foot splint, 2 8 from top. 

Low 31 nin 171 .. Coal and band . . 5 6 Band of 1 inch .. 1 from top, 

and of 3 inches.. 2 10 from top. 

Beaumont 105 .. Coal and band . . C 6 Band of 4 inches.. 2 11 from top, 

and of 15 inches 3 10 from top. 

Of these the High Main is neai'ly worked out within the basin ; the 
Bensham has been pai'tiallj, but not extensively worked ; and so little 
of the remaining seams has been extracted that they may, practically 
speaking, be considered entire. 

The time has then arrived for working the lower beds after the 
exhaustion of the valuable high main. If we bar off the High Main, 
then the metal coal and yard coal cannot be safely worked. And it 
would be rash to affirm that even the Bensham pillai^s could be removed 
consistently with security. The right course is to keep the High Main 
waste free from water by lifting the feeders to the day ; and in the case 
of Wallsend and Willington Collieries the adoption of this course has 
been accoi-dingly recommended in a recent report written by the President, 
Mr. Forster, and myself. 
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In the case cited it was requisite to make provision, not merely for 
lifting the proper colliery feeders, but also to prepare for the possible 
influx of water from what may be called the l^ike eollierie& — ^those, 
namely, which have the dammed-up water of the upper seam lying 
above their present workings. It became necessary, then, to provide 
against the consequences of a too close proximity to such dangerous 
neighbours, and, still keeping the principle of lifting the High Main 
feeders in view, it has been recommended to put in tubbing at the High 
Main, leaving in it an aperture to enable the High Main water to come 
home to the pumping engine, with a stop valve which may be closed in 
the event of a sudden rush of water, or of a more gradual increase to the 
extent of overlaying the engine power. 

Such is the condition of a part of our coal field adjoining a great 
shipping port, and such are the expedients that must be had recourse to 
for the purpose of meeting a state of things which cannot be contemplated 
without both alarm and vexation. It might almost be imagined that 
the steam engine is not yet invented, and that the science of mining is 
retrograding instead of progressing. 

No doubt the expense of contending with water, the miner's greatest 
enemy, is considerable, even to the overburdening of some individual 
collieries. But this is a question of distributive rather than of aggregate 
cost. I have before me several statements of the actual expense of 
lifting water from our mines, and find that it amounts to very nearly a 
farthing per ton of water upon a standard depth of ninety fathoms. 
This includes all current charges, but not interest or redemption of 
capital. The engines, boilers, and pump work are, of course, assimied 
to be in good working condition, with no more than an average liability 
to accident and interruption. 

We are accustomed to regard the position of a colliery as an isolated 
one, and are told that we must protect ourselves by barriers. But in 
reality we do not, and have not thus protected ourselves. In proof of 
this we may ask, why is the High Main seam being tubbed off in so 
many collieries of this immediate district ? Certainly much more from 
an apprehension of an influx of water from adjoining collieries than for 
the purpose of being freed from that proper to the colliery itself. If the 
latter had been the only cause of alarm, there would have been few 
cases of the hermetic process described. Our actual position is, it seems, 
the worst that can be, for we have neither the barrier security nor the 
drainage security. 
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Bnt admitting, for the sake of argument, that efficient protection 
resides in an amended barrier system, let us inquire into the true character 
of that system. I am not sure that any member of the Institute has 
endeavoured to calculate the extent of barrier required to isolate the 
several royalties which make up the aggregate of our Durham and 
Northumberland coal field. But the result, when stated, will, I dare 
say, startle most of the parties now present as much as it has done 
myself. I have taken from Bell's plans plots in various parts of the 
coal field — some with very large royalties, others with those that arc 
medium sized, but none that is too small to form by itself a fair working 
tract — and have foimd that, as an average result, each acre of coal field 
requires very nearly half a chain length of barrier for each seam. Now 
there are — as nearly, perhaps, as we can approximate to the fact — about 
455,000 acres of coal field, representing 227,500 chains of barrier, and 
this number of chains is equal to 2,844 miles for one seam only. 

Supposing barriers to average forty yards in width, this gives fourteen 
acres to a mile, and on an agg^regate mean thickness of sixteen feet of 
coal throughout, the quantity contained in a mile of barrier is 7,S00 
tens, the rent value only of which, at 15s. per ten on the gross 
produce, is £5,400 per mile. 

Such is the costly nature of the protection on which we profess to rely. 
I do not state the gross sum, because it is obviously to be spread over 
the entire term of existence of the trade ; but the elements of the calcu- 
lation are strictly applicable to ourselves. The gross annual quantity of 
coal raised in these counties — fifteen millions of tons — requires to produce 
it 2,500 acres of a four feet seam, the length of barrier corresponding to 
which is 1,250 chains, equal to sixteen miles ; and, at forty yards wide, 
this is 224 acres thus yearly and irrecoverably sacrificed to the barrier 
system. The water, it will be recollected, is to be lifted all this time, 
and will continue to be lifted, except in rare cases ; for, as already stated, 
it is not the feeders proper to a royalty that really give rise to the 
tubbing system, but the apprehension of encountering the general feeders 
of the district. 

There are thus two accumulative causes of expense entailed upon the 
pn'sent system. 

1st. — The costly barrier sacrifice. 

2nd. — The expense of lifting water, which, as above explained, Ls 
not diminished by the barrier system, and of lifting that water in 
a divided, and, therefore, most expensive manner. 
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Now, the object of the present suggestionfl is to draw the attention of 
the Institute to the subject, with a view to saye, if practicable, the loss 
incurred under the first head, and also, by concentrating the application 
of drainage power, to diminish its expense. The discussion which is to 
take place in the ordinary course upon this paper will, at all events, 
elicit facts and opinions which may be highly useful. 

It will be observed that the arguments for a less local system oi 
drainage are not made to rest merely upon a danger or assumed danger 
from overlying or adjoining collieries, but that the subject is placed upon 
a much wider basis, the comparative cheapness, namely, of such a 
system, both abstractedly, and especially when taken in connection with 
the barrier sacrifice. The argnment cannot, therefore, be met by the 
usual objection, that these and similar questions are ones of time and 
progress. On the contrary, the object sought to be attained is one of 
immediate economy, as well as of safety and right engineering practice. 

I shall conclude by giving the outlines of a plan projected by myself 
some time ago for the drainage of the coal district between Newcastle 
and Tjrnemouth. 

The aggregate feeders of this part of the basin are estimated at 4,060 
gallons per minute. 

It would be right to lift a part of this water in the rise portion of the 
basin, with a view to save depth, and consequent expense. For this 
purpose Tyne Main Colliery is well situated ; and at this point 1,400 
gallons per minute might be lifted, leaving 2,600 gallons to be lifted in 
the other portions of the basin. 

Keeping the same principle in view, of not lifting the water from a 
greater depth than necessary, a second engine might be placed at — say 
Wallsend — to lift 1,300 gallons per minute, from a depth of say 100 
fathoms. For this purpose an engine of 240-horse power would be 
required. 

A third station would be the Howden Pit, Percy Main Colliery, which 
is very nearly the lowest point in the basin. Here 1,300 gallons per 
minute would have to be lifted from a depth of 135 fathoms, requiring 
an engine of 320-horse power ; but with a view to provide for a possible, 
though not probable, increase of water, and also to enable the waste 
water to be lifted out in a shorter period, it is proposed to place two 
engines on this pit, each of 260-hor8e power. 

These four engines would lift from the high main, below which the 
feeders are inconsiderable, and could, it is assumed, be kept down by 
Vol. v.— March, 1867. v 
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means of the windiug engines with water tuhs. The engines would be 
placed on pits already sunk ; and the expense of constructing them^ with 
houses and pumping apparatus complete, may be estimated, including 
contingencies, at £32,000. 

The rent value of an acre of Bensham Seam five feet high, allowing 
one-eighth for loss, and reckoning 20s. per ten on roimd, and 10s. per 
ten on half of the small produced, is £97. 

Therefore the rent value of 330 acres of Bensham seam only (exclu- 
sive of other seams), would be equal to the cost of constructing the 
engines, 

A barrier of forty yards aroimd a single royalty of 900 acres, com- 
prises an area of between seventy and eighty acre?, the rent value of 
which is between £7,000 and £8,000. It is calculated that, in the 
aggregate, about 114 miles in length of barrier, in one seam only, will 
be required to inclose the several royalties in this district ; and supposing 
the barriers to be forty yards in thickness, the aggregate area of coal 
thus sacrificed is 1,660 acres, the rent value of which, in the Bensham 

m * 

Seam, is £161,020; and if this be doubled for other seams, the amount 
sacrificed is £322,040. 

The Joregoxng calculations do not comprise any amount for lessees* 
profit. 

On a consideration of all the circumstances, it appears equitable for 
the lessors to incur the cost of erecting the engines, the lessees afterwards 
keeping them in operation. 

As regards the distribution of the expense amongst the lessors, the 
High Main seam may be regarded as exhausted in the district ; but a 
large proportion of the Bensham, and nearly the whole of the other 
seams, remain unworked. As all have, therefore, within the limits 
assigned, a direct interest in the measure, it does not appear necessary to 
calculate minutely the quantity of workable coal in each individual case, 
but rather to simplify the subject, by assuming proportions corresponding 
with the surface extent of the respective royalties, unless a special reason 
be given to the contrary in any particulai* case. 

A line drawn northward from Newcastle to the Ninety-fathom Dike, 
thence following the course of the Dike eastwai'd, thence passing southward 
by the outcrop of the High Main to the Tyne, thence crossing the Tyne, 
and comprising witliin its southern boundary the royalties of Hilda, 
J arrow, Hebbum, He worth, Tyne Main, and Felling, comprises an area 
of above twenty-six square miles, or about 17,000 acres. 
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The cost, therefore, to the lessors would be at the rate of 3?s. per 
acre, on the respective extents of royalty. This would be, for a royalty of 

400 acres £740 

600 „ 1,110 

800 „ 1,480 

The cost of kee[)ing the engines going is estimated at £8,800 a year ; 
which might be divided in the proportion of the vends of each colliery. 
The round and small coals vended from the district would probably be 
about 850,000 chaldrons yearly, upon which the above cost of £8,800 
a-year is equal to 6'Odd. per chaldron. 

The foregoing is an outline of an undertaking which, if carried out, would, 
it is conceived, greatly benefit the district, as well as the parties directly 
interested. The particular details and development might, it is suggested; 
be worked out by the viewers of the lessors acting in concert } and if a 
satisfactory result be arrived at by them, a meeting of lessors (to whom 
it is thought the initiative properly belongs) might be afterwards held, 
to discuss and determine upon the entire project. 
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HOXTHLT MEETING, THURSDAT, APRIL 2, 1857, IK THE ROOMS OF 
THE INSTITUTE, WE8TGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



The Secretary having read the minutes of the Council Meeting", 
The President called attention to a present of books from the 
Manchester Literary and Philosophical Society, for which he proposed a 
vote of thanks, and which was carried unanimously. The President 
then referred to a minute of the Council having reference to the pro- 
posed College for Mining and Manufacturing Purposes, and said that 
the Coimcil were engaged in drawing up the draft of a bill to be 
presented to Parliament. In submitting it for the consideration of the 
meeting, he begged to state the Council were decidedly of opinion that 
it was desirable to make an attempt to have a bill introduced into Parlia- 
ment, in the ensuing session, to impose a tax upon coals for the purpose 
of erecting and endowing the College. The subject would come before 
them in a more perfect shape at the May meeting, when the draft of 
the bill would be laid before them. He thought it was a good time to 
bring the matter forward, especially as the unfortunate accident at 
Lundhill Colliery had powerfully excited the public mind on the subject. 
The course proposed to be pursued after the bill was drawn out, was 
to call a meeting of the general body of coalowners who met once a 
year in London, and submit it to their consideration, with a view of 
obtaining their sanction and suppoi't, and which, if obtained, he hoped 
would accomplish the object. It was well known that the gentlemen who 
would constitute the meeting in question, represented the different coal 
Vol. v.— Apbil, 1857. 
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districts in the kingdom, and hence their assistance would be essential to 
the success of the project. The Council also thought it desirable that a 
deputation should wait upon the Goyemment, to ascertain if they would 
take up the subject, and introduce the bill into Parliament, or afford 
their aid and support in some other shape : it was essential to have their 
support, otherwise he feared it would be of no use applying to Parliament. 
The deputation would go to London early in May, and meet the body 
of coalowners, and also have an interview with the Government, in order 
to push the affair into practical operation. A letter, they woidd observe 
by the minutes, had been received from Dr. Robinson, as chairman of 
the College of Practical Science, Rye Hill, with reference to the proposed 
College in question, in which the objects of the Mining College were 
highly recommended, and which he would proceed to read. 

The President resimied by adding, that it must give every member 
of the Institute the greatest pleasure to .receive such a handsome letter 
of approval from such a body of gentlemen as Dr. Robinson presided 
over. 

A short conversation ensued, after which a vote of thanks was pro- 
posed, and unanimously agreed to, to be conveyed to the Newcastle 
School of Practical Science, through Dr. Robinson; and the following 
resolution was also passed with reference to the bill intended to be pre- 
sented to Parliament : — 

Resolved — ''That the Committee of the proposed Colleg^e of Mining^ and Manufac- 
turing' Practical Science, be requested to draw up the heads of a bill for the establishment 
and endowment of the same, with the view of its beings introduced into Parliament dur- 
ing the present or ensuing session^ and that such draft be laid before the May Meeting.*' 

The President next observed, they were aware that the late Bishop of 
Durham was a Patron of the Institute, but as he had retired, and another 
Bishop having been appointed — a divine of great science and learning — 
he (the President) took the liberty of calling upon him, in order to obtain 
his sanction to allow his name to be placed among the list of patrons. 
The Rev. Prelate most readily consented, and also expressed his willing- 
ness to promote in any way he could the establishment of the College. 
He explained, as well as he was able, to his Lordship what had been 
done ; but as it was desirable that his Lordship should be fully acquainted 
with the proceedings of the Institute, he moved that a copy of the Tran- 
sactions of the Institute from its commencement, be presented to the Lord 
Bishop of Durham. 
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The motion was then put, and carried unanimouflly. 

The Prbbident then drew attention to a large plan of a new mode of 
Tentilating coal mines, by Mr. Oeorge Hepple, which having been closely 
examined by the members present, a Tote of thanks was passed to Mr. 
Hepple. 

The meeting then adjourned. 



■Itl 






-r.ll 

I 

m ^ 

i 



NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



MONTHLY MEETING, THUBSDAT, MAT 7, 1857, IN THE ROOMS OP 
THE INSTITUTE, WE8TGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



The Secretary having read the minutes of the Council, afterwards 
read the draft of a bill proposed to be brought into Parliament for the 
endowment, and a memorial, drawn up by the Council, respecting the 
proposed College of Mining and Manufacturing Science, with the object 
of presenting the same to Her Majesty's Government. 

Aft;er the draft of the proposed bill, and the memorial had been read, 
a brief desultory conversation ensued, which ended in the following reso- 
lution being imanimously approved of: — 

Resolved—** That this meeting^ approves of the heads of a hill for the establish- 
ment and endowment of the proposed Mining and Manufaoturingp Collegv, and also to 
the presentation from the Institute, of a memorial to Her Msjesty's Government in 
livour of the same hill, it beings understood that the details of the proposed biU are to 
be hereafUr finally arranged." 

The following gentlemen were then elected members of the Institute : — 
Charles Attwood, Tow Law Iron Works, Darlington ; Joseph Bewick, 
Grosmont, near Whitby. 

The President next called attention to the business of the day, viz., 
the discussion of papers in arrears, the first of which was by Mr. Potter, 
'' On the Murton Winning," and as it had precedence of others he should 
be glad to hear any remarks from gentlemen present. 

Vol. v.— May, 1867. T 
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Mr. Hall admitted that Mr. Potter had given them in his paper a 
Tery able report^ respecting how saooessfblly he had oyeroome every diffi- 
onlty in their operations; bnt he still thought Mr. Potter had left out 
one important point, and that was^ the cost of the sdieme, the interest 
upon which was of great consequence in regard to fdtore operations. 

Mr. PoTTSB replied that that was a financial questioD, and he was 
not prepared with details respecting it. 

• 

Mr. John Tatlob then made the following remarks on the proposed 
mode of sinking through the sand at Byhope :— • ' 

There are two pits, each fifteen feet six inches diameter, now in eonrse 
of sinking at Byhope. 

The section to the bottom of the sand is as follows:— 

Soilandday 8 8 

lameetone •••• • ••••• 82 6 2 

Sand 16 6 

At seventeen fathoms the top of the water was reached. 

It is proposed to put through the sand in the following manner:— 

1. All feeders of water met with in the limestone to be pumped. 

2. Instead of piling, metal segments, with inside flanges and bdt 
holes, to be used. 

As this proposed mode is entirely at variance with the custom usually 
pursued, I will endeavour to explain the reasons for adopting it. 

1. Prom an attentive examination of the sand underlying the lime- 
stone, I am inclined to think that, excepting under pressure, it is perfectly 
quiescent and impervious to water, indeed, it is well known that sand, not 
affected by pressure, forms a good barrier. 

S. It is a well-known fact that large gullets are constantly met with 
i^ sinking through the limestone from which the feeders issue, and there 
is every reason to suppose that these gullets communicate with the sand. 
Assuming such communication to exist, it will follow that, if the feeders 
in the limestone are tubbed back, they will be met with in the sand, 
having a pressure according to the height of tubbing in the pit. 

3. It will further appear that the effect of pumping all feeders to the 
top of the sand will be tantamount to bringing up a level for draining 
the limestone ; and, in fact, the result will be, that the sand will be 
enabled to be dealt with as if at the surface. 

It may be urged that no commimication exists between the limestone 
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and the sand, for if so^ the level of the water behind the tubbing should 
have sunk as the feeder was drawn from the sand. But it seems to me 
that this argument cannot have much force, because, assuming a feeder 
of 1,000 gallons a minute to be met with in the limestone and to be 
tubbed back, then if 999 of this feeder pass into the sand, and be thence 
pumped, I contend that the level of water behind the tubbing will 
remain the same as before, inasmuch as the issue is less than the feed. 
But, even should the quantity of water drawn from the sand be very 
much greater than that in the limestone (without altering the level of 
the water behind the tubbing), it does not follow that there is no com- 
munication, because it might require a very long time before the feeder 
drawn from the sand could sensibly affect the level of the water behind 
the tubbing, as a very large surface would have to be drained before the 
level was affected to any extent. 

With respect to the tise of piles — 

From the nature of the sand, one side of the pit being frequently as 
bard as flint, and the other soft loose sand, it will appear that the use 
of piles is scarcely practicable. 

The great advantage of using the metal segments is the facility with 
which the soft side of the pit can be secured by bolting on segments, 
thus preventing wasting of the sand until the hard portion can be 
worked down to tlie same level. 

It is proposed to hang from two wedging cribs, at five fathoms above 
the sand, the segments of tubbing referred to, bolting them on, and thus 
securing the pit as it is simk through the sand. ■ 

Mr. LcNGRiDGE asked Mr. Taylor the quantity of water? 

Mr. J. Taylor replied, between 160 and 200 gallons per minute, 
at present, increasing as we sink deeper. 

Mr. Hall asked how they found the beds of limestone lying above 
the sand ? Were they uniform and stratified ? 

Mr. J. Taylor — The limestone is not uniform and unstratified. It 
did, however, seem to him to be an extraordinary thing that no im- 
provement had been made from year to year in passing through the 
sand, while enormous expense had been incurred. He, for one, thought 
the time had arrived to make some change, and would be glad to 
carry into effect any practical suggestions the meeting might make. 

Mr. Barkus thought it was apparent that, by tubbing back the 
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water, it Imd the effect of thnming the feeders badk on the HfieitoM. 

Mr. PoTTBR oonoeived it was a most important point to asoertain, if 
there was a direct communication between the limestone fteders and the 
san d st o ne feeders. lie had no evidenoe of diisy but fiiund the revena 
was the &ct from his ezperiencoi as the fteders of water in the tobUng^ 
were not disturbed^ but retained their pressure when' the sand feedera 
were opened out below. 

Hr. J. Tatlob considered this a sort of negatiTe proof. If^ fiir 
instanocy they pumped, say 1,000 gallons per minute of water of sand 
feeders, and the feeders of water behind the tubbing were 1,200 galkma 
per minute, then the water behind the tubbing would not be afieeted; 
the pressure would remain the same, and it did not in that ease proro 
the non-existence of communication. Sand they knew formed a good 
barrier when not under pressure. 

Hr. PoTTBB — ^But through the sand there were communications by 
open fissures^ and this formed a communication with distant feeders. 

Mr. Dunn thought the feeders of the limestone likely to fill tha 
gullets of the limestone, and so find their way into the sand. 

Mr. J. Taylor might add, that we might suppose that the large 
gullets were made by the operati(m of water, and this rather implied a 
free communication, by means of such gullets, between one limestone 
bed and another. What he suggested was, to pump all the water found 
in the limestone, and not tub any of it back; and so go into the sand 
with no pressure of water thrown upon it by tubbing. 

The President — But suppose, in sinking through the limestone, 
they met with a bed which was sufficiently compact to enable them to 
tub back the whole of the water above that bed; and then suppose they 
sunk £Eurther, and met with three or four beds of limestone successiYely, 
and that they could tub back in each of those beds in succession all the 
water in those beds, as they did at Seaton, and could do so until they 
reached the sand; then would it not be advisable to pursue this system, 
and so arrive at the sand with no feeders at all, and then they would 
only have the feeders incident to the sand to contend with. 

Mr. J. Taylor thought that would be highly prejudicial; for, 
instead of having only the sand feeders to contend with, he was of 
opinion the feeders above would find their way downwards through the 
gullets into the sand ; and they would have, in addition, all the feeders 
above, with their accumulated pressures^ to contend with likewise. 
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The President considered that the superior feeders finding their way 
down into the sand was contrary to facts^ as at Seaton they had two or 
three feet of sand^ and comparatively little water^ yiz., 480 gallons per 
minute^ though they had tubbed back in some of the upper beds 
upwards of 1^000 gallons per minute^ and there was quite sufficient 
thiekness of sand to allow any quantity of water to pass through it, if 
there was a connection between the feeders of the upper beds and the 
sand feeders. 

^r. J. Taylor said this was scarcely a case in pointy as the thickness 
of the sand at Seaton was very inconsiderable. 

The President — But at Seaton we had the fact^ that the upper feeders 
were kept up^ and had no communication with the sand feeders^ and 
though the thickness of the sand was only three feet on one side of the 
pit, it was fifteen feet thick on the other side. 

Mr. Oreenwell thought that it was an important point, that in 
sinking through the limestone greater feeders were found than in sinking 
through the sand. 

The President did not mean to say that such would be the case in 
every pit, as he had found it was not so at Harton Colliei-y ; the water 
there followed them down to a depth of nearly seventy fathoms, but this 
was owing to a slip dyke running down the shaft. He did not mean to 
say, that they would in every case succeed in tubbing back the feeders 
of bed after bed of limestone, in separating the feeders, and in arriving 
at the sand with comparatively little water; the question was, is it advis- 
able, where the beds of limestone are so compact as to admit of its being 
done, to tub back the upper feeders when approaching the sand ? It had 
proved successful at Seaton, where the aggregate quantity of water met 
with was 6,240 gallons per minute; and where, in successive beds, they 
tubbed back altogether 4,480 gallons per minute, and they passed through 
the sand with 480 gallons per minute. If they had not tubbed back the 
4,480 gallons per minute, he thought they would have had to contend 
with this quantity of water in passing through the sand. If, therefore, 
they put in wedging cribs at each bed of limestone, and the water 
remained with all the pressure behind the tub due to its depth ; the 
inference was that the superior feeders did not find their way to the sand 
feeders below, more especially as in the case of Seaton the upper feeders 
were 1,020 gallons per minute, in one bed of limestone, and the sand 
feeders below only 480 gallons. 
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Mr. J. Tatlob was not indined 4o go in ifith die Praii^enft on the 
pointB alluded to^ becansei as the respeotiYe ftedera of water are tabbed 
back at each wedging crib, it is only fisur to assnme (if it is a4ndtted 
that there are gullets in the limestone), that a portion, at least, if not the 
whole of the previoos feeder, finds its way down to the next wedging crib. 

Mr. PoTTBR begged to say that he found the fiseders of water behind 
the tubbing at the Hurton Winning sustained their full pressure behind 
the tub, and above the wedging crib, and did not apparently pass below 
to the sand feeders. 

Hr. J. TAYXOs^-The level of the water at the top not shrinking, was 
no proof that the feeders did not pass through; unless the whole c^such 
feeders did pass through the level at the top would not alter.. 

Mr. PoTTBR thought it an extremely difficult question to decide 
whether any or what part of the feeders did pass through ; but his 
ophuon was they did not^ and that the sand feeder was an entirely 
independent one. 

The President thought the question was not so much whether the 
tub held up the whole of the feeders, as whether the tubbing threw 
increased pressure upon the feeders of water in the sand. It was dear 
that when tubbing was used above the sand, there was an immenst^ 
mass of water sustained by the tubbing, with great pressure; and the 
question was, did the water, so hdd up by the tubbing, find its way 
to the sand, and with it the accumulated pressure thrown upon such 
water by the tubbing; and, if so, was it not advisable not to tub back 
at all, but draw the whole of the feeders to the surface, and so pass 
through the sand feeders with no pressure upon them at all ? 

Mr. J. Taylor thought that the success at Seaton might be owiDg 
to accidental circumstances. For instance, the sand might have been 
strong at that place, so that there could be no possible communication. 

Mr. Dunn said that Mr. Taylor seemed to go on the assumption that 
the limestone beds were not tight, or did not hold up the water. 

Mr. Thos. J. Taylor — It was possible that they were successful at 
Seaton in spite of the tubbing. 

The President thought no one would argue that sand was imper- 
vious to water. When saturated with water it became a running sand, 
or what is called a quicksand. 

Mr. Thos. J. Taylor — If water pressure were applied to it, then it 
would become a running sand. 
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The President said that, according to Mr. T. J. Taylor's theory, 
they ought to have had at Seaton a great pressure of water on the sand, 
a running or quicksand. Now, such was not the case, llie sand was 
not so disintegi*ated as to become a running or quicksand : the pressure 
of water behind the tubbing did not appear to have acted upon the sand 
feeders. They, therefore, did separate one feeder from another. The 
facts at Seaton showed that they could separate the feeders of water in the 
limestone, from the feeders of water in the sand ; and the whole of Mr. 
Thos. J. Taylor's reasoning rested on this point. If we could so effectually 
separate the feeders of the limestone, from the sand feeders that the former 
did not act upon the latter, then there could be no question that it was 
advisable to tub back the superior feeders ; and that, as at Seaton it was 
advisable to tub back 4,880 gallons per minute, and pass through the 
sand with 480 gallons of water, rather than to pump 5,760 gallons per 
minute on a doubtful assumption, especially as in both cases the tubbing 
was to be put into the pit. 

Mr. Thos. J. Taylor — Was the tubbing all put in before passing 
through the sand ? 

The President — ^Yes, within a few feet from the top of the sand, 
and nearly 5,000 gallons of water had been tubbed back in the several 
beds. 

Mr. Thos. J. Taylor said, that the pumping of the limestone feeders 
was a question of expense as concerned those feeders. What they were 
discussing was, properly, an engineering question. 

The President said, it was merely the additional cost of the wedging 

cribs of the tubbing to set off against the cost of engine power. They 

•could, no doubt, raise the feeders of water by engine power; but the 

question, after all, was, if it was advisable, where practicable, to tub 

back, or to lift the water by machinery ? 

Mr. T. J. Taylor said, it was not entirely a question of expense, but as 
to whether they coiJd shut off, or entirely tub back the feeders of water 
in the h'mestone. 

Mr. Potter — If the feeders of water were not excessively large, 
and they employed adequate engine power to raise them to bank, there 
was then no difficulty. 

The President conceived there were these questions involved in the 
case. The first was, with reference to engine power being employed ; 
and secondly, as to whether they could tub back the water in the different 
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bedf of limestone, and prerent sneh water from haying any oommnnica* 
tion with the sand feeders; and the third question was, which of the two 
modes is the most economical, always supposing, of course, the two 
nyodes were open to them. But, apart from economical considerations, 
he was forcibly impressed with the opinion that they could, in certain 
oases, tub back separate feeders of water in separate strata, as they 
continued the sinking, and that those fiseders would not communicate 
with the sand feeders; and if so, then perhaps each case would present a 
difiRarent aspect, as r^;arded the economy of the one mode with that of 
the other. 

Mr. Dunn thought, that, at Harton Colliery there was a slip dyke 
which passed down the shaft, and which prevented the tubbing being 
effactnaL 

The PaBsmBNT said, if they had wished in this case to tub back the 
water, they could not have done so. There was, howevei^ another con- 
sideration as regarded the two cases of Hurton and Seatoo, and that 
was, that the feeders of the former did not communicate with the other. 
He thought that the slip dykes of the coal measures extended into the 
limestone, and isolated the Seaum fit>m the Murton Winning, and this 
proYcd that there were interruptions in the communication of the lime- 
stone generally, and if so, why not between the separate beds? 

Mr. Thos. J. TATI.0R obsenred, that there were cases befine them 
where the sand had been successfully passed through with the fiseders 
of the overlying limestone tubbed back. The Haswell case had, 
however, &jled with such tubbing; while the Murton case, though 
successful, had been so only by means of an enormous expenditure, 
and an application of what might be termed an unprecedented amount 
of engine power. The question was, therefore, still undetermined ; 
and the Ryhope case would throw further light upon the most 
desirable course of proceeding. In the meantime, they might inquire 
how far induction from such facts as had been ascertained would 
carry them. And, in the first place, they had to consider the texture 
of the sand itself, a specimen of which he held in his hand. He 
had ascertained that the difference between the dry and saturated 
specific gravity of the sand was as 3,081 to 2,238 ; while that of the 
ordinary coal sandstone was as 2,278 to 2,874 ; from which it followed, 
that the sand was something more than twice as porous as the common 
sandstone. Now, this increased porosity was really owing to the absence 
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of the cement; by which sandstones obtain their customary tenacity. 
This sand is^ in fact^ held together by pressure, and, so long as it is 
undisturbed, might be called properly enough a sandstone. No doubt 
there was a variation in the texture of the sand at different places ; but 
they still had sufficient evidence to estabh'sh its mineral character : its 
structure was laminar, and the beds, often very thin, had softer partings 
between them. Besides these numerous beds, which are frequently 
unconformable with each other, there are threads intersecting the 
"sand." Now, it could easily be understood that, when the softer 
partings are removed, the whole mass] becomes incoherent, and being 
without cement, falls to pieces, and passes then, and not till then, into a 
state of sand. But no mch qffect would or could take place rcithout 
a water action ; and it may be added, that the same action operates to 
widen the threads already described, the beds being most easily acted 
upon where they are thus intersected, until they become large cavities 
in the shaft sides. Now, all this mischief is traceable to the action of 
water ; and the question resolves itself into this — How are we to prevent 
such water action, or, if we cannot entirely prevent it, how are we to 
proceed so as to diminish it in the greatest available degree ? It is 
clear, on a consideration of all these circumstances, and especially of the 
texture of the so-called sand itself, that water will not pan freely 
ihfiough Uy if it can he prevented Jrom wasting. This is a common 
character of sands, but it is more especially applicable to this case, where 
the mischief is the result of an action that takes place after the sand is 
bared. Now, it is manifestly not by bringing the greatest possible 
amount of water action to bear upon the sand, that we are to prevent 
its waste ; yet we do this by cofiering the limestone before the sand is 
passed through, the effect of such coffering being to keep the limestone 
water borne up to its highest level, and to assist by this pressure, if 
anything can be supposed to assist, the discharge of water through the 
interstices of the beds and the cross threads already mentioned. If we 
look to the limestone itself, we shall find (as regards this question) 
additional reasons for not coffering it. It has large gullets, and is, in 
all respects, a rock which admits the free passage of water ; neither is 
it interstratified with alternate beds of impervious substance, but is 
continuous throughout, becoming, however, less open in the blue bed 
that usually lies at the bottom of it. In this limestone, then, we are 
bound to assume free channels of communication down to the sand. 
Vol. v.— Mat, 1867. x 
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What, then^ is to be the effect with a free communicating channel, and 
the greatest capable amoimt of pressure at the same time^ but a state of 
things which is at a maximum for wasting the sand; and making it 
serve as an avenue to the limestone feeders^ or a large portion of those 
feeders ? If^ on the contrary^ the limestone is kept open, and its feeders 
pumped to bank, not only are those feeders withdrawn, but the pressure 
on the sand is diminished, at all events, immediately round the shaft, 
and the probabilities of waste ensuing are proportionally decreased. 

The President said, reference had been made by Mr. Taylor, to the 
hardness of sand, when dry, but after all, the question rested upon this, 
whether the sand feeders and the limestone feeders were separate or 
connected. If separate feeders, then they could either draw all the lime- 
stone feeders with engine power, or tub them back, and in either case 
they would only have the sand feeders to contend with. But if the two 
feeders were connected, then the question assumed a very different 
aspect ; drawing off the limestone feeders by engine power would then 
of course, relieve the pressure, whereas, tubbing back the upper part of 
the same feeders (as they are supposed to be) would only throw a greater 
pressure upon the sand, and so increase the difficulty. The experiment 
about to be made at Ryhope would be an important one. 

Mr. J. Taylor thought the experiment would be carried out there 
most effectually, as they proposed to draw by engine power all the 
feeders down to, and including the sand feeders, and henoe the experi- 
ment was important. It was well known that enormous expense had 
been incurred by the old system, and, if the experiment succeeded at 
Ryhope, it was of great importance to the trade. The difference between 
the systems was this : — ^At Murton, the feeders were tubbed back in 
going through the limestone, but they intended to draw their limestone 
feedei-s at Ryhope, and so pass through the sand without any pressure 
of water above. Mr. Potter, had said, that every wedging crib had 
tubbed so much water back, and, although that might be so, yet he 
(Mr. Taylor) had not experienced that such was the case. 

Mr. Potter replied that he did not say so. 

Mr. J. Taylor — But Mr. Potter said there was no communication be- 
tween the water behind the high tubbing — that it did not lower in level 
when the feeders below were tapped ; still he (Mr. Taylor) contended 
that such A fact, of no difference in the level, did not prove the case, 
as the upper feeders of water might be larger than could pass through 
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the g^ets into the lower beds^ and hence the level of the water in the 
upper tub would remain the same. 

The President thought that this fact might not show that there 
was no communication between the two feeders^ still it nevertheless did 
not prove the position of Mr. Taylor. Therefore^ after all^ it was merely 
a balance of opinion between parties^ as to whether or not it was practi- 
cable to separate the feeders. But there could be no question^ in his 
opinion^ as to the Seaton case. 

Mr. J. Taylor considered it was not against his opinion that if 
there was communication^ the water in the high tubbing should retain 
its level ; Mr. Potter stating that he drew the whole of the feeders off 
without any change. 

Mr. Potter said they drew 6000 gallons per minute from the sand 
without its having any apparent effect upon the water behind the tubbing. 

Mr. Dunn — Still Mr. Potter says that when they drew all the water 
from the pit, the tubbing was full. 

The President — ^They must remember that Mr. Potter, in his paper, 
says that the limestone was much broken^ and was lying at considerable 
angles next the sand ; therefore he still thought that the water which 
came out of the sand was connected with part of the feeders which came 
out of the broken limestone ; and this might be, and yet there might not 
be any connection with the other feeders above. The feeders of the 
brokoi limestone might communicate with the sand feeders and not with 
ike feeders where the limestone was more compact ; and, therefore, he 
was inclined to think it possible that at Murton the feeders belonged to 
each bed, and not to the whole mass. 

Mr. Hall said that Mr. Taylor might probably think of trying his 
new mode of sinking through sandstone feeders, in consequence of the 
small depth at which the sand was met with at Ryhope, which was only 
34 fathoms, with a pumping power of 500 horses ; but it would be quite 
another thmg at 80 fatiioms, as at South Hetton and Murton. 

Mr. J. Taylor — That even would not alter his views, but rather tend 
to strengthen them, as it was his opinion that the upper limestone feeders 
of water, when tubbed back, tended to increase the pressure in the sand, 
by coming down through the gullets behind the tubbing in greater 
force ; this, therefore, would increase the difficulty. 

Mr. PoTTbR referred to the condition of the artesian wells, where the 
oonununication seemed to be from some feeders belonging the bed of stone. 
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Mr. fioTD instanced the case of the different mineral water feeders of 
Cheltenham being entirely separated from each other in the diffivent 
beds. By boring to a particular bed they got one description of mineral 
water^ and by boring to another bed^ either above or below^ they got an 
entirely different description of mineral water; the fteders of water 
there in the difierent beds seemed to have no connection with each other. 

The Prbsidbut thought Mr. BoycPs case a very strong one. In 
sinking through what is called the 70 fathom post on the l^e, which 
was a very open gritly bed^ almost all the feeders above the High Main 
Goal being in that bed^ they did not generally get any water until they 
reached that bed; but when they tubbed the ftBeders back in that bed, they 
never got them again. It was the san^e at Harrogate^ as at Cheltenham* 
The beds which contained the mineral waters were in the nrillgfamA gnt 
formation^ the strata lying at a considerable angle. When they bored 
down to one bed^ they obtained a particular kind of water^ and at«nother 
place water of an entirely distinct character was met with, so that, in 
fact| they could, by boring into the different beds respectively, obtain 
different qualities of water. 

Mr. Dunn asked if it was the ordinary coal strata, and not limestone, 
would the same policy be pursued? 

Mr. T. J. Taylor could not tell, as there was no such thing as solid 
rock in nature. 

The President, in reference to a question by one of the members 
relating to the effect of boring, said it was possible to bore down in a 
shaft, and miss feeders of water. Such was the case at EiUingworth 
Colliery. When the bore went down to the seam, they were led to 
suppose there was no water, having met with none in boring ; but when 
they came to sink the pit they found a large feeder of water. It was a 
feeder which came out of a gullet, and which the boring had not tapped. 

Mr. Marlet adverted to boring in the sand at Castle Eden Winning, 
where, at a short way from the sand, they drove a drift, and put a 
borehole through, with the idea of ascertaining what feeders they were ; 
but the result was, that they could not depend upon boring. 

Mr. G. B. FoRSTER, in alluding to the 66th page of Mr. Potter's 
paper, begged to correct an error relative to the accident at Eppleton. 
The accident was not occasioned by the want of timbering, or by the 
sinkings going on too fast. A good deal of walling had been put in, and 
it was supposed that the men had, contrary to strict orders, taken a 
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crib bodily out; instead of drifting it^ and that this had caused the sides 
to ran in. The pit, however, was opened out again immediately; and 
suiik eighty fathoms further. 

Mr. Grbbnwell asked if any watar passed through the limestone 
and sand at Eppleton, and was it tubbed ? 

The President said, there was a large feeder of water of 2,000 
gallons per minute, which was tubbed back, and the water remained at 
the present time. 

The discussion on the above paper then terminated ; after which a 
desultory conversation ensued respecting the other papers, when it was 
agreed to discuss them at the next monthly meetiag. 

The meeting then broke up. 
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Thos. J. Taylor, Esq., one of the Vice-Presidents in the Chair. 

The Chairman, on taking his seat, said the first business to be tran- 
sacted was the electing of gentlemen proposed for members at the 
previous Monthly Meeting. 

The following gentlemen were then elected members of the Institute : — 
Mr. Alex. B. Cochrane, The Heath, Stourbridge ; Mr. Chas. Cochrane, 
Ormesby Iron-works, Middlesbro' ; Mr. Geo. Chapman, West Auckland 
Colliery ; Mr. Wm. Grisdale Sawyer, Whitehaven ; Mr. John Bigland, 
Bowden Close Colliery, Bishop Auckland. 

The Chairman next called attention to rule IX., relating to the change 
of officers of the Institute at every Annual Meeting. That rule, from the 
want of sufficient formal notice, was not acted upon last year; and a 
special resolution was also passed authorizing the meeting to dispense 
with it. As it was a rule of the Institute that an annual election of 
officers should take place, he had drawn out a resolution to the effect 
that the requisite notices should be given for carrying out rule IX. at the 
ensuing Annual Meeting. 

The resolution having been read by the Chairman, it was put and 
carried unanimously. 

The Chairman said, there was another subject he wished to call 
attention to. It would be remembered that he was requested to see Mr. 
Hutton respecting the collection of fossils which formerly belonged to 

TOL. v.— JU5E, 1867. T 
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that gentleman^ but which was at present in the custody of Messrs* 
Laws & Gljnn. The object of the Institute was to prevent the coUectioii 
leaving this part of the country, as there was another customer for them, 
viz., the Coal Exchange of London. He had had an interview with Mr. 
Hutton, who informed him that the fossils, although not quite perfect, 
were essentially so. The parties in possession of this collection were most 
anxious to dispose of them, so that the Institute could not delay in 
resolving what it should do respecting them at the next General Annual 
Meeting. With that object, and for the purpose of satisfying the par- 
ties in the meantime, he submitted the following resolution for their 
consideration :— 

" That the subject of the parohase by the Institute of the fossils described in ' The 
Fossil Flora of Great Britain/ be brought before the General Annual Meeting in Aagnai 
next." 

The resolution, on being put, was carried unanimously. 

ITie Chairman next referred to the papers standing over for discus* 
sion. He said the first was that of the President, ^' On Underground 
Conveyance ;" and the second his own, '* On a Combined System of 
Drainage for Mines,'' and as this was a proper time to enter upon the 
discussion of them he would be glad to hear any observation. 

Mr. Re ID considered that as the President was not present, they could 
not do much with the subject of his paper without him. 

After a short conversation, it was agreed to defer the discussion of the 
President's paper; upon which the meeting entered into the -subject of 
Mr. Taylor's paper, viz., that of combined drainage. 

Mr. Re ID thought they ought to get an Act of Parliament on the 
subject. He had pointed out to the Council certain means, which were 
in practice on the Continent, by which disputed points might be consi- 
dered in relation to damages. In Prussia such a course was adopted. 
All disputed points were brought forward and considered, and in case 
the outlines of royalties were of a tortuous description, they gave and 
took the barrier lines. Damages were awarded as compensation. 

Mr. Dunn — Yes; if two or three parties combined they might get 
an Act of Parliament for general drainage. 

The Chairman — Agreed; an Act of Parliament here was equivalent 
to the power of the Crown abroad. 

Mr. Reid stated that Mr. Taylor in his paper alluded especially 
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to barriers and tortuous lines^ and these he considered came fairly be- 
fore them for the public benefit. He might mention that in Prussia if a 
barrier was tortuous^ a line was drawn by which the dispute was 
regulated. 

Mr. Barkus said; in reply to Mr. Reid^ that the continental system 
of arranging barriers could not be acted upon successfully in Northmn- 
berland and Durham^ where the upper seam had been worked, and 
barriers left under the boundaries of the respective estates, in accordance 
with the terms of the leases granted to the several lessees. Many of 
such barriers have been reduced and rendered ineffective previous to 
their abandonment, and a general communication has arisen in the High 
Main Seam from such untoward causes. Any arrangement of barriers 
to be left in the under seams must be made to accord with those in the 
upper seam, otherwise the division of districts would be imperfect. The 
mischief arising from inundation appears to be still extending, as I 
am told the pumping engine at Gateshead Park has been discontinued. 

The Chairman — ^The object he had in view was to dispense with the 
barriers altogether. 

Mr. Berkley — Suppose the barriers were once broken, there would 
be no compensation to parties fifty years after. 

Mr. DuNX — On the Continent, if the Government Engineer saw a 
case of necessity, the Government would compel the party to carry 
it out. 

The Chairman — Still, the Governments on the Continent could not 
do more than an Act of Parliament realised in this country. 

Mr. Reid — If judging rightly, he conceived that Mr. Taylor's paper 
recommended that all parties should unite and do for themselves what 
was done by the Government of other countries. If the President of 
the Institute had been present he might have given them some informa- 
tion, as no one was better acquainted with the matter in hand than he 
was. He thought a sufficient case might be proved by showing the 
great quantities of coal wasted ; and that in itself might make a good 
preamble for a biU. 

Mr. Dunn conceived that if it were for tlie general good no opposi- 
tion whatever would succeed. In Staffordshire, and other parts of the 
kingdom, the value of the coal mines was deteriorated by the barriers. 
He thought that if they began to drain that district they might bring 
down engines, houses, canals, railways, &c. 

Mr. Marlet begged to draw Mr. Taylor's attention to a remark, the 
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true meaning of which^ he did not donbt^ could be at once explained. 
It might be inferred from a passage in the paper written by Mr. Taylor, 
that the safety of life in the mine was not sufficiently looked to. 

The Chairman thanked Mr. Marley for the observBtion made bj 
him, and stated that the entire tendency of his remarks was in the op- 
posite direction ; so much so that the very system recommended by him 
was calculated to do away with one cause of the loss of life — that arising 
from inundation. What he meant by a non-sacrifice of mine for ''the 
purpose of safety" was, that in our day, where such effective means were 
available for working, and especially for draining mines, it was unneces- 
sary to sacrifice mine for that purpose. 

Mr. Atkinson begged to call attention to the subject of photography, 
which he thought might easily be adopted in reference to the plans of 
collieries. The correctness and fidelity of this art was such, that if 
applied to such purposes, it might tend to the safety of Uves firom inun- 
dation. 

The Chairman was of opinion that the subject opened out a wide 
field, and was worthy of a separate paper, which he suggested to Mr. 
Atkinson the expediency of writing on the subject. 

On a few words teom Mr. Reid, it was agreed to adjourn the discos^ 
sion. After which Mr. Marley's paper " On the Cleveland Ironstone 
was read, and the meeting adjourned. 
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the details of the respective special districts to be dealt with by others 
iu iiiture papers. Therefore, before entering upon the more immediate 
subject of this paper, it may be well to draw attention to the iron-works 
in the northern counties prior to the discovery, and to the application 
thereof, in the north part of Cleveland, as the requirements of the 
iron-works then in eiistenoe had a most influential bearing on the same. 
A general map, showing the relative position of the iron-works in the 
north, with the various coal, limestone, and ironstone districts, is herewith 
given, efe Map No. 1. 

1st. The Lemington Iron-workg. — Belonging to the Tyne Iron Com- 
pany, are the oldest smelting works in the North of England (of modern 
times). These works, consisting of two furnaces, wore erected about 
the year 1800, for the purpose of smelting ironstone to bo got from tbe 
coal measures in the neighbourhood of WalbotUe, Elswiok, and adjoining 
places on the river T_j-nG. 

They had not been m&ny yean in existenoe before the loosl iraaabmo 
supply was found inadeqnate, and the partners, in looking for an octm- 
aeonB supply, began to use, aad have for upwards of fiAy years continiied 
to use (with Sootoh and other ores), inuubme from the Yoikahire oou^ 
bang the clay ironstone nodaUa collected from the beach at miou 
plaoes, b^inning with Bedoar on the north and endings wiA the Old 
Peak on the sonth, bnt, in so doing, I have no donbt they got aany 
blocks of this main stratified bed, which had fallen off the diffi, parti- 
cularly in collecting nodules at Eettleness, where part of this seam forms 
the beach, so that, in all probability, these works were not only the first 
erected, btit also the first to use (although unknowingly), this bed of 
ironstone. . Indeed some blocks, seen at these works, have been since 
recognised by parties as beii^ from this bed. A Mr. Wilson, one of the 
former partners of these works, is, I believe, entitled to some credit for 
early recognizing this regular stratified bed on the coast. The first ship- 
ment to these works of this bed of ironstone, as such, was in the months 
of March and May, 1837, fi:t>m the Whitby Stone Company. 

Sod. Bvrtley Iron-reorkt. — ^These works, consisting of three furnaces, 
and belonging to the Birtlej Iron Company, were erected about the year 
1837 or 1828, and were intended for the smelting of local ironstone, to 
be got from the coal measures at Ouston, Birtley, and in the immediate 
district. About the time of the erection of these works, Mr, Benjamin 
Thompson, then the managing partner of this Company, sent a Mr. Jos. 
Bewick, sen., of Hylton, near Sunderland, to examine the Yorkshire 
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coast from the Tees to Flambro' Head^ witli the view of procuriDg an 
extraneous supply (in addition to the Scotch stone), as a mixing stone^ 
and which examination he made about 182? or 1828^ and completed two 
surveys thereof^ as well as examined portions of the interior of the country, 
but from the nature of beach shipping, and want of railway communi- 
cation, they were deterred from any further proceedings at that time. 
However, in May, 1833, the Act for the Whitby and Pickering Railway 
received the royal assent, and the consequent making of that railway 
caused this ironstone to be again looked after, and thus it was that on the 
18th of May, 1836, a trial cargo of fifty-five tons (of 22 J cwts. each 
ton), of this ironstone was sent from Grosmont, six miles south-west of 
Whitby, by the Whitby Stone Company, and brought to these furnaces, 
anil thus these iron-works were the first to have, knowingly, used this 
ironstone, although they did not get a second cargo until the 30th May, 
1837, viz., of 128 tons of 22 J cwts. each. 

3rd. Ridsdah Iron-works, — Although these works have, as yet, never 
been in connection with the Cleveland district, yet, as they may now 
possibly become so, from the increased railway facilities, I think it better 
to include them in this paper. They were erected by parties in connec- 
tion with, or at one time forming part of, the Derwent Iron Company, 
about the year 1835, and afterwards belonged to Messrs. Forster & Co., 
and are situated on the North Tyne. They consisted of two furnaces, 
and were intended for clay ironstone, to be got from the carboniferous 
limestone measures. But, although making good iron, they were, from 
their isolated position, heavy cost of transit by carts, in addition to the 
cost of the local raw material, completely debarred from getting other 
ores to them, or their own manufactured produce away, except at great 
expense, and hence were laid in at considerable sacrifice. But, shortly, 
the Border Counties Railway will give facilities of transit to and from, 
in consequence of which it is possible these works may agnin be pro- 
ceeded with, as both hematite and other extraneous ores may then bo 
got to the place by rail. 

4th. Uaresliaw Iron-works, — The same remarks apply to these works 
as to the Ridsdale. Thev consist of tliree furnaces, and were erected 
about 183G. They were also originally bogfun by the same parties as 
the Ridsdale, and afterwainls belonged to Messrs. Woods, Parker, & Co. 

5th. Wylam Iron^worha, — ^I'hese works were first erected by Mr. Ben. 
Thompson, about the year 1835 or 1836, and primarily intended for the 
smelting of coal measures ironstone, but, although only one furnace, it 
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was found that the local supply was inadequate, even with oocaiilonal 
cargoes of Scotch ironstone. Now, as previously named, this iroostone^ 
itf., the main develand bed, was first examined by Mr. J. Bewick, sen., 
in 1827 or 1828. He was, in consequence, ag^ sent by Mr. Thompsoii 
in 1838, and in which year he began at Kettleness, on the coast, where 
part of this bed of ironstone forms the beach, and shipped ironstone finr 
these works bom thence, and in the foUowing year, tib. 1889, they, in 
addition, got ironstone from Mrs. Clark, at Grosmont, (Mrs. dazkfs 
mines being wrought then, and now, under the management of Mr. 
Bewick, jun.) After these works had been out of blast for a short time 
they were taken by the present firm of Messrs. Bell Brotherii about the 
year 1844. 

6th. Ckmsett /rofi-ioorb.— ^Consist of seven blast furnaces belonging 
to the Derwent Iron Company, and were erected about the year 1839 or 
1840, for the smelting of local coal measures ironstone. An extraneous 
supply had to be sought for these furnaces, from the oarbonifinous lime- 
stone measures, on both the rivers Wear and Tyne, as also partially fiem 
Whitby, but they depended principally on the local supply until 1851, 
itf., after the opening out of this ironstone in the north part of devdasd. 

7th. Walker Iran-works. — ^These iron-works, situate on the Tyne, and 
belonging to Messrs. Losh, Wilson, & Bell, originally consisted of only 
one furnace, being the Jirst Uoit Jumace that woe speeidtt^ mreeiei 
for this bed of ironstone (in connection with Scotch, and other ores, 
for mixing), viz., about the year 1842 or 1843, and which ironstone 
was purchased from the aforesaid mines belonging to Mrs. Clark, in the 
Whitby district, the first cargo being sent in June or July, 1843, since 
which time these works have been increased by one extra furnace, built 
for the Whitby district ironstone in 1844, and by other three for the 
north part of Cleveland, about 1852, making now a total of five furnaces. 

8th. Stanhope Iron^works. — ^These works, consisting of one furnace, 
were first begun in 1842 by Messrs. Willis and Rippon, but never by 
them finished, they were afterwards taken by C. Attwood, Esq., for the 
Weardale Iron Company, in 1844, and put into blast in 1845. They 
were intended entirely for the Weardale carboniferous limestone measures, 
locally called ^^vein" or ''rider" ironstone, and, I believe, have not used 
any of this Cleveland ironstone. 

9th. Crookhail Iron-works. — Were erected about the year 1845, con- 
sist of seven furnaces, and also belong to the Derwent Iron Company. 
Similar remarks applying to them as to Consett. 



169 

10th. TbfihLaw Iran^warks. — ^Were erected about 1845 or 1846, con- 
Bifltiiig of fire furnaces, and belong to the Weardale Iron Company. 
Were intended as a more permanent carrying out of the Stanhope Iron- 
works scheme, and for similar ores, with the extra advantage of coal 
measures ironstone as a mixing stone. 

11th. WitUn Park Iran-works. — Belonging to Messrs. Bolckow and 
Vanghan, consisting of four furnaces. Were intended fbr a mixture of 
ironstone, to be got from the coal and carboniferous limestone measures, 
with this main bed as a mixing stone; the latter got principally from the 
aforesaid Mrs. Clark's mines, near Whitby. They were erected in 1845, 
and put into blast early in 1846. 

Having now g^ven an outline of the iron-works erected up to and with 
1846, it will be seen from the tabular statement appended hereto, that 
only eleven fnmaces were erected during a period of about 36 years^ 
i.€.y before the application of the discovery of this ironstone by the 
"Whitby Stone" and "Birtley Iron" Companies, in the year 1836, and 
that after this ironstone was used by the said Birtley Iron Company, in 
1836, the l^e Iron Company in 1837, and the Wylam Iron Company 
in 18889 ^e have only a period of about six or seven years before the first 
funiace was built, by Messrs. Losh, Wilson, & Bell, at Walker, especially 
fbr this ironstone, within which period an additional number of eight 
furnaces were erected, thus showing, up to and with 1842 or 1843, only 
nineteen blast furnaces in existence in the North of England; and, 
although this ironstone from the south part of Cleveland was then more 
or less used by all the iron-works that could have access to the same by 
rail or otherwise, we have no further works specially erected for this 
stone, except one additional furnace at Walker, in 1844, all the remaining 
furnaces having been erected more or less independent of it. But with 
the combination of this main or thick bed of ironstone, from the south 
part of Cleveland from 1842 and 1843 to 1846, a period of only from 
tiiree to four years, we have eighteen more furnaces erected, or nearly as 
many more, making then a total of still only thirty-seven furnaces for 
the whole of the north-east part of England, and some of them perma- 
nently abandoned or temporarily out of blast. 

I now come to the more immediate subject of my paper, viz., the dis- 
covery of this ironstone ; and on this point many have been the claims 
made by various parties, with various merits, some attributing it to the 
Ronums, others to the monks ; and within the last ten years to various 
individuals, all wishing to give the discovery a degree of antiquity, 

Vol. v.— JuifB, 1867. « 



170 

^'lintever tliej could do as to the merits of the application. Bat, u 
treating on this point, I am afraid I shall not be able to do justice to all 
therefore should any parties not be named to whom credit maj be dne 
let me at once sny tliat it will be from want of knowledge thereof, and 
not by intention on mj part. That the Romans or monks, or both, han 
been at work very little doubt can be entertained, and in iUnstration 1 
give the following quotations. Ist, Professor Phillips says,* "ironstow 
abounds on this coast, and has been fonnerlj shipped in large quantitiei 
to Newcastle. Inland, iron-works, estabhshed by the monks, wen 
formerly carried oa near Rievaulx Abbey, and further np in Bilsdile 
and in the valley of Ilackness." And next, J. W. Ord,t aft«r remarkin| 
ns to inland iron-wnks at Bilsdale, and former shipments of ironstoni 
having been made to Newcastle, gives tlie following note : — " Bransdale 
Rosedole, and probably some other of the dales, ccmtain qnantitiea o 
ironstone, although at present in disuse. Tlie vast heaps of iron slag, ftni 
numerous remains of ancient works, prove that much iron must tonaeA] 
have been produced there. There ore also appearances in these dales o 
charcoal having been prepared largely for these pnrposes ; but when t^i 
works were carried on, no record remains to shew. However, an intpeximu 
dated nt York, February 26th, Snd of Edward UI. (1328), recites thegrm 
of a meadow in Bosedale, called Bnggathwaite, to the nnns, by Robert d< 
Stuteville, originally given by that family, A.D. 1309, whence it is eriden 
that iron was worked in Rosedale at a very early period." Therefore, befon 
giving my views on this point, it will lie ivdl to state, first, that this mail 
bed of ironstone is between the upper aud lower lias formations, and beside; 
whic-h thero are numerous thin cliiy bands of ironstone, commonly calle< 
iu Ibis district " dogger bands," as also intemiised largely in the shall 
arc " nodules" of ironstone j and n])on the toji of the main alum shale oi 
upper Has, is a. seam of ironstone von- known as llic top senro, (nltbongl 
not tlio highest geologically) goiicrally lying fi'om 40 to 45 fathom: 
above the main or thick bed, as uho thei-e is a third seam lying stil 
higher, i.e. geologically, being in Hie oolite formation. Having statef 
this, I proceed to give my reasons litr thinking that it is very question' 
able wbcfher the Romans or the monks ever smelted any part of thii 
main bed of ironstone, because in the vaj'idiis remains of slag and refusi 
left by tbem in Bilsdale, Bransdale, Roseilale, Furnace House in Fryup 
dale, Hievauli Ahbey, and other jiliices, no ti'iices of this main seam o 
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iroDsUme have been found; although ^' dogger band'' and '^ nodules*' have 
been so found along with the charcoal and slag. The quotations just 
giren, afford some idea of the antiquity of smelting from the other beds. 
The Bievaulx Abbey district is in the oolite formation^ and in several 
instances in the different districts, the slag remains can be identified 
with, and are in close proximity to, the ^^ dogger bands" in the ironstone 
seam known as the top seam, which I have never found to be the case 
with the main seam. I therefore conclude that the operations of the 
Bbmans and monks, as also the shipments spoken of to Newcastle, all 
belong to the '^ dogger bands" in the so-called top seam, and to the 
*^ nodules," except as named about the shipments to Lemington, in my 
remarks on those works. 

I have been informed that in 1790, a gentleman from Whitby, being 
at Skelton, either discovered, or thought he had discovered iron ore in 
that estate, and sought by correspondence during that year, with the 
late Mr. Wharton, or his agent, to take it on lease ; and again in 1798 
and 1800, but the late Mr. Wharton would not listen to any proposal. 
The late Mr. Butter, land-agent, had in his possession, as recently as 
1850, three original letters of this correspondence, but, which, I have not 
been able to see. 

In 1811, the late William Ward Jackson, of Normanby Hal], had 
large samples (6 or 8 cart or wagon loads) of this ironstone from near 
Upsal, in his property, sent to some ironworks on the Tyne, but the 
answer brought back by the men, was to this effect — " Tell your master 
it is good for nothing." This stone must have gone to the Lemington 
iron-works, as Messrs. Losh, Wilson, and Bell, to whom it is said to 
have been sent, had no blast furnaces until 1842. This may be said to 
be the first application (if not the discovery itself) of this ironstone, 
anyhow, the first of which we have any authentic account. In the same 
year, viz : 1811 or in 1812, the late Thos. Jackson, of Lazenby, opened 
out and laid bare the fiill height of this ironstone in Lazenby Banks ; he 
then trying to draw attention to it as ironstone. This place now foims 
part of the Eston ironstone mines, and thus, Eston and Normanby can 
lay claim to the earliest application, if not discovery of this stone. 

Coming to more recent dates, I find that Mr. J. Bewick, sen., in 
1827 or 1828, (as previously named) had twice examined the coast from 
the Tees to Flambro', as well as part of the inland country, and reported 
to Mr. B. Thompson, then of Birtley iron-works, the existence of this 
main seam of ironstone, and in a private lecture delivered in the winter 




at Grosmoat, by Mr. J. Bewick, jun,, h« states, that " the only 

t wLy operations were not then commenced, was the fear that s 

uuient number of ships would not be obtainable for beaching purposes, 

which, subsequent experience has shown was well founded; public 

uxxays then being very little known, the ironstone in the interior of th« 

country wa^ not thought of, without which, it could never have been 

worked."' 

In 1828, the Rev. George Young, A.M., in writing on the Yorkshire 
coast," makes several remarks on the ironstone in Cleveland, but without 
giving any value to this main or thick bed. After Blating that the iron- 
stone holds a conspicuous place in the ironstone and sandstone division, 
he says, " It appears to be partly calcareous, partly argillaceous, and 
has been ascertained to yield 15 per cent, of iron, being collected for an 
iron-foundry at Newcastle," He further says, " the beds are seldom 
more than 9 or 10 inches thick" — thus, clearly showing, that here tha 
main seam was not meant. The thick, or main seam, is however pointed 
out in the section given, in describing the Boulby cliffs, viz: — "6. — Main 
bed of aluminous schistus or alum-rock, 200 feet. 7. — Imperfect 
seams or flat nodules of hard blue limestone, mixed with alum-shale, 10 
feet. 8. — Hard compact alum-sbale, 30 feet, 9. — Ironstone in beds, or 
rows of nodules, inters (ratified with the shale, 16 feet ; " the latter being 
evidently the main seam. He further speaks of several bands of iron- 
stone, and says, that estimates have been made of the proportion of iron, 
being "from 30 ta 60 per cent./' an estimation which he naaika, "is 
perhaps beyond the tnitli"j so, that although he maybe said tohare&intly 
identified the main bed, he still attributed no commereiBl vahis fiierato. 
In 1839 Professor Phillips' work, already referred to, iru pnblished, 
' tmrn. which I give tlie followmg qaatations, showing that^ altlxm^ Iw 
tlioron^y identified this thick bed, and gives it the true geidogioal 
position, he places no value thereon. The first extract is from hia^Tabv- 
lar View of the Sense of Yorkshire Strata," viz. : — 
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which rocks he more miuutelj describes afterwards^ as follows^ viz. :— ' 

OarooDi ^f u8^ n ^^^ ^^^ Sub-calcareout irony sandstone, often containing^ shells, called 
foraiation"?^. ^^"' (''«/«'^ ^^*^^ ®^ Somersetshire.) 



o "< 

a- 



''** No. 15. Upper lias shale, or alum shale, with nodules of argillaceous lime- 
stone, ammonites, belemnites, &o., (blue marl of NorUiamptonshire.) 

No. 16. Ironstone and sandstone strata with terebratuUe, pectines, cardia, 
ayiculsB, &o., (marlttone of Northamptonshire.) 

No. 17. Lower lias shale with frryphsa, pinna, plagiastoms, tec., (liat 
ahale of Somersetshire.)" 



In No. 14, the ironstone known as the top seam is founds and in No. 16 
the main thick bed. He afterwards identifies both seams^ viz. : — ''At 
Kettleness; from the sandstone rock, just above the alum works, to the 
lias scars beneath, we have the following section : — 

r Cap sandstone, nearly 50 feet. 

C Irony stone in nodular masses and heds j 

Upper lias shale or mine 150 „ 

Hard shale with layers of calcareous nodules. • 30 „ 

Soft alum shale 20 „ 

Alternations of ironstone heds and alum shale 



forming^ prqjecting^ soars •• • 20 






The 4 feet being the so-called top seam, and the last mentioned 20 feet 
being the main seam. 

Further on in the work, Nos. 16 and 17 are again described as follows: 

" 16. Ironstone and marlstone series consisting of — a The ironstone 
bands, which are numerous layers of firmly connected nodules of ironstone, 
often septiarate, and enclosing dicotyledonous wood, pectines, aviculao, 
terebratulae, £c., twenty to forty feet, b The marlstone series, consisting 
of alternations of sandy lias shale, and sandstones, which are frequently 
calcareous and generally full of shells. The lower beds are usually most 
solid and project from the clifis in broad floors, covered with pectines, 
cardia, dentalia, aviculae, gryphaese, &c. ; thickness variable from forty 
to one hundred and twenty feet. 

^^ 17. Lower lias shale, more solid, less fissile, and generally of coarser 
and more sandy texture than 15," (being the upper lias shale), '^with a 
different suite of organic remains, amongst which plicatulae, gryphsese, 
and pinnae, are perhaps most characteristic ; thickness exposed in Hunt- 
cliffe less than two hundred feet, at the Peak three hundred feet^ but the 
bottom is nowhere seen." 

Having now given a sufficiency of extracts firom Professor Phillips' 
work to show his knowledge of the true position, it now only remains to 
give another as to the value he put on the ironstone in the *' Eastern 
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put of tlu eouatj," trii. : — ^"The primapil npomtoriM of ths 
an kboTs thfl ptij limestonfl, and below tlie upper liu 
It ia it present of no Tilne except ss bellMt.** 

Before letring; this work, however, I onght to aaj that the 
given Uiereia are of the greatest atili^ in tracing thie ironitone fbrmatiai 
m tiie coast, as is alao, gensraUj, Ihvfeasor Phillip^ Ujqi of the Qeoldgj 
(tf Yorkehirt^ pablished in 1853, (aince the application of the diaooraj 
of thiBiroutone); and while making allnsioa to the latter it maj not ban 
be oat of place to call attention to the &ct of some landed proprieton 
having been mwdi misled bj the npper and lower lias fiinnationi baDW 
tinted alike, and thus drawing oonoliuions that as the lias was shflwa . .j 
on their eetates, this main bed of ironstone was &ere also, whereas it toned i£ 
ont they only had the lower Has, and that this main bed of ironstone was -M 
not in their properties. Ii may be worth while to oonsider the propriety 
hereafter of distingniahing the upper and lower. I hare made an at- 
tend to do BO in the ontline Geological Uap of this district which I 
attach hereto (tee Map No. QJ. 

Lt Kay, 1836, the year previoas to that in which Proftesor PhiDipe' , 
woik was published, Kr. ^^harles Attwood, ironmaster, now managii^ 
partner in the Tow-Law Iron-works, was by aooident detained in Mot' 
thampttmsbirc^ and while so, dlsooTered part of a waO, built of imnBtane^ 
of a somewhat similar kind to this, in a ploughed field, but after seanih 
in proximity thereto, he could not discoTer any quarry or hole, whence 
it could have come. He observed that the stone was oolitic, and 
although his other pursuits at the time drew his attention irom the 
Northampton stone, in the summer of the following year, via., 1839, 
when on hia way to the Hambleton Hills, and not far from Sutton, 
under Whitsstone Cliff, his attention was again attracted by seeing 
what he conceived to be a similar ironstone to that seen in Northamp- 
tonshire, and at the same time recollected seeing somewhat similar 
pieces at Lemington Iron-works, amongst the stone collected from the 
coast. In August or September of the following year, viz., 1830, he, in 
econpany with his brother-in-law, Mr. William Matthews, a Staffordshire 
ironmaster, was again in this district, proceeded past the limestone 
quarries to near Boltby, and in that neighbourhood found a similar iron- 
stone (now known as the top seam) samples of which Mr. Matthews kept 
and labeUed, with the prognostication that when the railroad system be- 
came developed, then Cleveland would become a great iron district, and 
thus this subject was allowed by both to rest until the winter of 1841, 
or spring of 184S, when Mr. Attwood's attention being again directed to 
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the iron trade^ he procured one of the original Geological Maps of the 
late W. Smith/ and from it, and from the sections of the coast in Pro- 
fessor Phillips' work already mentioned, had hand sections and maps 
made ready for a tour of discovery, with a view of finding the same iron- 
stone as near to the railway at Stockton-upon-Tees as possible. These 
maps Mr. Attwood has kindly allowed me to examine, which maps, of 
course, from their sources, contain sufficient materials to have led Mr. 
Attwood to the right places, if his tour had been followed up, as the 
geological formation at Eston and at Roseberry are prominently and 
correctly marked thereon. However, although, the time was arranged 
for this visit, the tour was abandoned, in consequence of a Mr. Walton, 
from Weardale, calling on him with specimens of the " vein " or " rider" 
ironstone, and pointing out the advantages as then appeared, of Stan- 
hope furnaces being partly erected, and actual existing railway communi- 
cation ', and hence, on the 23rd day of July, 1842, he turned his back on 
Cleveland, and made his first visit into Weardale ; and thus, as far as he 
was concerned, lost sight of the subject until Mr. Yaughan, of the firm 
of Messrs. Bolckow and Yaughan, waited on him in 1850, for the pur- 
pose of selling part of this ironstone. When told of the quantity and 
prices, before knowing the locality, he produced the maps in question, 
and pointed out Roseberry and Eston, as, in his opinion, the locality from 
which it must come. 

About the year 1832 or 1833, this ironstone is said to have been 
examined and reported on by one of our members, Mr. T. Y. Hall, and 
Mr. W. A. Brooks, C.E., (see Vol. II, pages 115 and 116, of this 
Institute's Transaefions,f) and reference is there made to the "Nautical 
Magazine," of May, 1833. But on referring to this magazine, I find 
from one of the articles in it,§ that Mr. Brooks only is named, (although 
Mr. Hall was concerned with him,) and that he, Mr. Brooks, had been 
reporting on the project of Docks and Harbour of Refuge at Redcar, and 
that the only allusion there made to ironstone is as follows : " The adja- 
cent rocks contain large quantities of ironstone,", and then, after alluding 
to " TJpleatham freestone," " cement manufacturing," and to the " supply 
of coals by canal," &c., suggests the feasibility of a "cannon and anchor 
foundry," to supply these articles " 30 per cent, cheaper than at other 
places." I presume it must be a mistaken i*eference by Mr. Hall, as only 

*6eo]og:icBl Map of Yorkshire, W. Smith, Mineral Surveyor, 1821. 

t The Extent and Probable Duration of the Northern Goal Field, ko.. by T. Y. Hall, 
1868. 

§ Observationa on Port WHliain, at Redcar, on the eoath tide of the Tees Bay, ooast 
of Yorkahire, projected by W. A* Brooki, C.E., Stockton-on-Teea. 
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quotations are given^ in the ^' Nautical Mag^azine/' of May, 1 83S; otherwise 
from anything therein given^ no wonder that so ^^ little notice was taken '' 
of this ironstone. I have not; as yet) been able to procure a copy of 
the report alluded to. 

In a lecture* delivered in March, I853> Dr. Merryweather says, '^ It 
is now about twenty years since " he and his friend^ the late Mr. Richard 
Moorsom, at that time President of the Whitby Literary and Philoso-- 
phical Society, " took a geological walk," (which would thus be about 
the year 1833,) and their '' object was to seek for minerals and mineral 
waters," as well as to get to the summit of the basaltic ridge which 
crosses the middle of Grodeland, on their way up the Whitby and Picker- 
ing Railway, to Beckhole. They ^^ also examined minutely the bed of 
Godeland Beck, near to the south side of the church that has since been 
erected there, and found it composed of a firm mass of marine fossil 
shells." He says, ^^ I little thought at that time that this was to turn 
out the oolitic ironstone, which is at present causing such a sensation." 
In congratulating Mr. H. Belcher on account of having promoted the 
building of the above mentioned church at Grosmont, he says, '^Mr. 
Belcher has not only unintentionally raised his own monument, to trans- 
mit his worthy name to future generations, but he has planted it on 
the very rock of iron from which the first modern workings of the oolitic 
ironstone in the north of England took place." Some exception ought 
to be taken to this, so far as the shipments from this bed of ironstone, 
along with the nodules taken oflf the coast, are concerned, as also the 
samples from Normanby, by the late W. W. Jackson, in 1811. 

In 1845, Dr. Merryweather seems to have taken an active part in 
endeavouring to get a railway from Whitby to Stockton j and in 1846, as 
appears from the lecture above referred to, formed one of a deputation to 
the directors of the York and North Midland railway, to assist in getting 
what they called the " Whitby and Tees railway, with a branch from 
Stokesly to join the Great North of England at Cowton," and in setting 
forth its advantages, says, "there is one feature connected with the 
dales which is of the first importance, that is, the ironstone with which 
they abound." They succeeded in getting the Act for the railway from 
the Whitby and Pickering railway to Castleton ; which railway, has not 
however been made. This ground is now occupied by the North York- 

• A Lecture on Gold and Iron, and Iron-ore, with especial reference to the Ironstone 
of the vale of the E«k, of Staithes, and Cleveland, delivered before the Whitby Literary 
and Philosophical Society, by George Merryweather, M.D., on Tuesday, March 29th, 
1653: with a report of the speeches. 
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shire and Gleyeland railway^ which is opened from Picton to Stokesly^ 
the link between which and Grosmont still being incomplete. 

About the year 1834, I undei*stand one of the principal estates in the 
Rosedale Abbey district changed proprietors, (which district has lately 
caused no little interest in Cleveland, as well as out of it, and of which, 
more hereafter) the east side of Rosedale was purchased by Dr. Penfold, 
(now Captain Vardon's property) and on which occasion, an agent of 
Lord Ward's, from Dudley, was brought over to examine this estate for 
ironstone, but his report was, that it was limestone and not ironstone. 

Coming next to Louis Hunton's paper,* read before the London 
Geological Society, on 25th May, 1836, we find a complete section of 
the strata at Rockcliff, near to Lofthouse alimi-works, from which I give 
the following extracts, viz : 

'^Section of the upper lias and marlstone at Ilockcliff(Easington heights), 
local dip, S.W., one foot in ten feet." (See diagram on next page). 

Sandfltone beds, containing plant seams. Inferior oolite. 

Shale, 10 feet. 
C Hard, or cement stone seam. 

\ Xumerous calcareous nodules, exclusively manufactured into Roman Cement, 
C 25 feet. 

C Nodules in this and succeeding beds, highly ferruginous, occasionally being 
^ smelted at Newcastle, 150 feet. 
C Lowest level worked for alum, 90 feet from the surface. 
( Jet rock. 
\ Many pyritous nodules, very much flattened, 20 feet. 

Hard compact shale, very sandy ; a few small nodules very barren in fossils, 
30 feet. 

f Main ironstone bands. 

7 •< Connected blocks of hard ironstone, a foot and upwards in thickness, with 
^ thin seams of shale intervening, 25 feet. 

8 Sandy shale, 5 feet. 

9 Iron dogger. 
10 Sandy shale, 10 feet. 
1 L Iron dogger. 

12 Sandy shale, 15 feet. 

13 Iron dogger. 

14 Sandy shale, 18 feet. 

15 Iron dogger. 

16 Shaley sandstone, 10 feet. 

17 Alternations of calcareous sandstone and sandy shale, gpenerally one sandstone 
bed alternating with another similar bed ; the seams covered with fossils, 
40 feet. 

18 Shaley marlstone. 

19 Shaley sandstone, gradually partaking of the nature of the lower lias shale, 
20 feet. 



150 feet above the level of the sea." 



* Remarks on a Section of the upper Lias and Marlstone of Yorkshire, shewing the 
limited vertical range of the species of ammonites and other testacea, with their value 
as Geological tests, by Louis Uunton, Esq., 1836. Also quoted from very largely, with 
section, in J. W. Ord*s History and Antiquities of Cleveknd, 1846. 

Vol. v.— Ju5E, 1867. a ▲ 
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The main bed of ironstone is here definitely shown, and called 25^|^ 
thick. The nodules are also alluded to as having ^been smS^SaiT 
Newcastle. 

The next subject worthy of notice, is the Whitby and Pickering Rail* 
way, which has played an important part in the development of this 
ironstone. The royal assent was given to this railway in May, 1833; 
and to the various examinations of the £sk Valley, with the view to the 
making and opening of this railway, may be traced the first practical 
application of the discovery of this ironstone in the south part of Cleve- 
land. An ancount of the scenery on this railway, as well as a description 
of the railway itself, was written in the year 1836, by Henry Belcher,* 
solicitor, Whitby, who was not only secretary to the railway company 
but also an earnest promoter of the railway, and to whose various excur- 
sions, occasionally accompanied by Dr. Hubbersty, of Cambridge, we 
owe this application of the discovery, they finding and directing the 
attention of the Whitby Stone Company to a portion of the main seam 
of ironstone, cropping out to the surface in the side of the Merk Branch 
of the Esk or Godeland Beck, in the Egton estate, belonging to the 
late Mr. Elwees, at Grosmont, six miles, (by railway,) southwest of 
Whitby, near to the church ; and which six miles of this said railway 
were opened on the 8th day of June, 1835, the whole line not being 
publicly opened till the 26th day of May, 1836. About the same time we 
have a public company formed, for the purpose of developing traffic for 
this railway, {and rvithout any special view to this ironstone, but pri- 
marily for freestone and whinstone), called the Whitby Stone Company, 
consisting of twenty-four members, viz., Messrs. Robert and John 
Campion, Henry Simpson, John Chapman, and others, with the said Mr. 
Henry Belcher, as secretary, and it was by this company that, on the 
18th day of May, 1830, (eight days prior to the public opening), the 
first small quantity of the fifty-five tons previously named were sent from 
Grosmont to Whitby, and shipped for the Bu'tley iron-works. With 
regard to this first shipment the experiment was anything but certain in 
its results. A second trial quantity was sent off in March and May, 
1837, by the same company, to the Tyne Iron Company, who condemned 
the stone most strongly, saying "they were ashamed to see such refuse 
on the Quay ! " Nothing daunted, however, they got the Birtley Iron 
Company to try it again, and on 30th May, 1837, sent 128 tons (22J 
cwts. each), of which they received, this time, a more favourable report, 

* Illustrations of the Scenery on the line of the Whitby and Pickering Railwaj^ 
with a short description of the district and undertakingr, by Henry Belcher, 1836. 
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which said, '^if we can get it at a payable rate we shall be induced to 
try it," and hence it was, that in January, 1838, the first contract wai» 
made for 30,000 tons, and they used it with their local ironstone and 
Cornish ore, first beginning in small quantities, then using 33J per cent., 
and next 05 per cent, of this ironstone. After using about 10,000 tons 
of this contract the Birtley Iron Company entered into further and 
permanent contracts. The Whitby Company had 10s. per ton (22 J cwt.), 
for the first cargo, and 9s. per ton for the second, delivered at Pelaw 
Staiths on the Tyne, for the Birtley Iron Company, the prices now being 
somewhere about 7s. to 8s. per ton, 22J cwt. I subjoin a section of the 
ironstone strata in the Esk Valley, having reference principally to the 
mines, wrought by the said Whitby Stone Company, viz. : — 

General Section of Strata in the Vale of the River Esk, from Cooper's 
Cut, via Grosmont, to Beckhole.* Rise of strata. 1 in 45, N. 78- E.— • 

TU In. 
Sandstone 25 O 

Innutonef now knonm as the top team » 12 

Lias shale 92 

Various strata, not identified 61 

lias shale 65 

LamiMated ironstone band 6 

Shale 8 4 

Ironstone biuid 1 8 

Shale 3 6 

Ironstone « • . . 6. 

Shale i 8 

Ironstone 8 

Shale 4 4 

" Peeten'* band, part of Cleveland thick bed,— Ft* In- 

Ironstone 4 

Shale 10 

Ironstorte 1 

6 10 

Shale 17 4 

** Avieula" band^ part of Cleveland thick bed,— 

Ironstone 3 8 

Shale 10 

Ironstone 2 

6 4 

Shale 35 I 

Ironstone 7 3 

Shale 30 

Shale, intermixed with nodules and thin bands qf ironstone, latter two amount- 
ing to OfL 2m 22 9 

468 7 
* Ftor Mr. J. Waddington, manager for the Whitby Stone Companj, Whitbj. 
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Thus showing the aggregate of the ironstone in the aboye section to 
be 47ft. Sin. 

In 1838, Mr. Bewick, sen., began to work, and shipped the main 
bed of ironstone from the sea-beach, at Kettleness, for Wylam iron- 
works. This ironstone is now being wrought by Mr. John Watson, of 
Lythe Hall, near Whitby. 

In 1839, Mr. Bewick, jun., commenced to work the main bed of iron- 
stone on behalf of Mrs. Clark, near Grosmont, for Lemington iron-works, 
and for general sale, and it may be as well here to give another section 
of the Esk Valley district, having more especial reference to Mrs. Clark's 
mines, as follows: — 
1. Soil, &C. Fl. In. 

S. Sandstone, (varies in the thickness and quality) 58 6 

3. Ironstone seam (called the top seam of Cleveland) is here 

coarse and silicious, varies much in thickness and quality, 

(in Mrs. Clark's property, is from 8 to fifteen feet thick) 11 6 

4. Upper lias shale, including cement seam, varies to 170 feet 180 

5. Strong coarse shale being the dogger and jet rock* 29 

The Cleveland Main, or Thick Bed Ironstone Series. 

Ft In. 

Ironstone 1 4 

Shale 4 

Ironstone , 

Shale 3 

Ironstone 2 10 ^24 

Shale 5 

Ironstone 

Shale , 4 

Ironstone 

Shale 

Ironstone 2 

Shale 1 

Ironstone 1 

19. Shale 4 -i 



These five 
beds of 
ironstone 
are of infe- 
rior quality, -> 
and have 
never been 
worked. 



"Pecten" r 
at present J 
being- 
wrought. 



6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
If). 
16. 

L 18. 



6 

11 

6 

10 
G 
9 

8 


6 




I 



Very supe- r- 
rior quality J 
but too thin"^ 
for workings L 

21. 
Do. 22. 

Avicula, -^ 
at present I 24. 

wrought. J 



20. Ironstone 11 



Shale 11 

Ironstone •.... 6 

Shale 14 7 








S31 



Band of ironstone 4 

Shalo G 



* The sale of manufactured Jet articles in "Whitby alone, is said to be about £50,000 
per annum. 
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The Avicula bed is so called from the fossil shell avieula cygnipe9 
(or young swan) being prevalent in it. 

The Pecten bed is so called &om the number of the pecten fossil, or 
common scallop therein contained. 

The method of working in this district used to be, to get about one- 
half in the first working, but of late the j have adopted a mode similar 
to that of our northern coal mines, and so find it advantageous to take 
only about one-third in the first working. 

The Pecten and Avicula seams together yield from 18 to SO thousand 
tons (22| cwts.) per acre. 

The general vend from Mrs. Clark's mines has been about 30,000 tons 
per annum, but in 1866 only about 20,000 tons. 

The seam known as the top seam was opened in April, 1852, and 
about 200 tons vended, {Le. from Mrs. Clark's property) and then 
abandoned on account of being so very silicious. 

In 1839, Mr. D. Nesham, of the late firm of Nesham and Co., of the 
Portrack Lane Iron-works, at Stockton-on-Tees, became identified with 
the Cleveland ironstone. Happening to be in company with the late 
H. Vansittart, Esq., of £irkleatham Hall, he had his attention directed 
by that gentleman to some ironstone near Coatham, and after examina- 
tion, he shipped a small cargo from that place, about 150 yards from 
the flagstaff, to the Devon iron-works, Alloa, near Stirling, for trial; 
and, in answer, received a letter advising him not to be at any further 
expense about it, as it was not worth trying, there being no iron in 
it He replied thereto, leaving himself in the manager's hands (a Mr. 
Leslie Meldrum, I believe). And so, on Mr. Nesham having occasion to " 
be in that district about 1850, he, on enquiry, found his cargo deposited 
in the ballast heap ; of course, it had never been tried. (This ironstone 
is alluded to in Messrs. Walker and King's report, hereafter named.) 
During, 1839, 1840, and 1841, however, he prosecuted many exa- 
minations of Cleveland, in connection with a Mr. Alexander Byrne, of 
London, and a Mr. Scale, of Aberaman, South Wales; and in order to be 
certain, got arrangements made for the first refusal of the respective 
royalties with the late Mr. H. Vansittart, the late Sir J. H. Lowther, 
the late Martin Stapylton, Esq., and the late Sir William Pennyman, but 
never became assured of its value, although the parties were extensively 
engaged in analyses, with a Mr. Maugham, of London, and in personal 
inspections, (as appears from the correspondence which then passed, part 
of which I have had the opportunity of perusing, by favour of Mr. 
Nesham.) 
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Ooal| hematite, and peat seem to have also engaged their attention, 
although at last they give up the hematite idea. In one letter Mr. Scale 
says, "The Whitby stone may extend within a few miles of your town" 
(f . e. Stockton). Mr. A. Byrne, in his anticipations of iron-ore, near 
" Stockton, Stokesley, and Yarm," speaks of " a mighty company" ta be 
established, and a railway " from Stokesley to Hartlepool." One rather 
wide idea, however, he names, in one of his letters dated 14th March,. 
1840. He reports that he has seen Dr. Buckland at Oxford, who " la 
of opinion that iron ore of a better quality than you now work at Whitby 
exists in great abundance near Stokesley, and all across for several 
miles, Jrom Whitby to Whitehaven^ He also states some of the ores 
firom the north of Cleveland, analyzed by him, to contain "30 to 40 per 
cent, of iron, 25 per cent, of lime, no sulphur, no manganese, no mag- 
nesia, nor in fact anything bad, being a very rich flux stone of the oolitic 
order," and says, " if you can get plenty of the stone at a cheap rate^ 
you have a treasure with which to compete with any market in the 
world." Other ores are named as " 36 per cent, of ii'on and 26^ of 
lime." Mr. Nesham's transactions in the iron trade not having been 
very profitable and the result of his examinations doubtful, he gave up 
all claim to the royalties. 

In 1840 the Messrs. Bewick made further examinations of the coast, 
and, amongst other places, discovered the ironstone at Skinningrove, 
and at the same time examined part of the interior country, and in so 
doing found it at Siapewath, near Guisbro' ; traced it westward past the 
Guisbro' old alum works, and judged as to other places where it might 
be found ; but want of railways, and a fallacious view (as now proved) 
of the quality of the stone at those places, caused it again to be allowed 
to rest. 

In 1840 (the same year in which Messrs. Bewick made their last 
tour) the Whitby Stone Company were also bestirring themselves, 
and sent deputations to the north part of Cleveland to explore; and on 
the 7th, 8th, and 9th of July, 1840 (after Mr. Scale and others had re- 
ported) Mr. Nicholas King, of Whitby, (manager of the Whitby Stone 
Company prior to the entry of the present manager, Mr. John Wadding- 
ton, in November, 1836,) with Mr. James Walker, solicitor, of Whitby, 
made their examination, and their report thereon bears date Whitby, 
10th July, 1840.* On the fii-st day they examined the Huntcliffe and 

• An error hereon appears in Mr. Wadding-ton'a speech, printed alongr with a lecture 
on Gold and Iron, and Iron-ore, by George Merryweather, M.D., 1853, wherein this 
report ia put aa having' been made in 1837. 
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Bedcar district^ and allude to a ^^2 feet bed of ironstone at East Coatham,'' 
"of 37 per cent, yield," "but only 10 to 16 yards broad," and "200 to 300 
yards long" (this being the bed shipped from by Mr. Nesham). On the 
second day, however, viz., 8th July, 1840, they state that they found "on 
the Knowles," " midway on Hillside, near Lazenby, near Eston Nab," 
"ironstone in large quantities," "not less than 8 feet deep, but the quality 
is hard, harsh sort, and very imlike good ironstone — coarse." And on the 
same day the i*eport shews, they "next examined the Knowles on the south 
side of that ridge in Mr. Jackson's estate," and found " indications of a 
similar stone, but not opened out." They also had an interview with the 
late Mr. Rutter, land agent to Sir J. H. Lowther and others, and report 
that he informed them of " ironstone 6 yards thick, in a well near West 
Coatham," but that after examination they were satisfied that the 6 yards 
rock could not be ironstone. They also had samples of ironstone bands 
shewn them by Mr. Rutter, from Roseberry Topping, but thought them 
"very unlike ironstone." The third day they devoted to the Hartlepool 
district, and the acquiring of information as to " coals and coke suitable 
for ironmaking." 

Now, here is an actual re-examination of those parts of the present 
Etton and Normanby ironstone mines which are alluded to in 1811 and 
1812, and by parties fully acquainted with the Whitby ironstone, and 
their report closes with " quality is hard, harsh sort, and very unlike 
good ironstone — coarse*^^ 

This ironstone also rises and crops out before arriving at Redcar, and 
does not " dip down towards Redcar " as stated in this report. 

Somewhere between the years 1844 and 1846 1 understand the "pecten" 
portion of this main band of ironstone was seen in the hills near to 
Ingleby Greenhow, by Mr. J. Waddington, of Whitby, but was thought 
worthless. 

In 1846 Mr. J. W. Ord published his work, already named, and 
in order to show his view of the then value of this ironstone I quote as 
follows: — "It is at present of little value except as ballast, and is 
scarcely of sufficient importance to encourage speculation." He gives 
several quotations from other works, to indicate the presence of iron- 
stone, and amongst others he states that "just above the Alum rock in 
Roseberry Topping is iron ore," this being the position this nutin bed of 
ironstone occupies there and elsewhere. 

Having now brought the dififerent examinations to the year 1840, and 
it being difficult to assign the discovery specially to any one, (although 
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it and the application may be said to have been in 1811), I would nej^^i 3 
draw attention to the fact that the whole of the iron-works alreffly^ 
named, with the exception of Walker iron-works, were originally intended 
for the smelting of local ironstone, and that such local ironstone, either 
firom quality, quantity, or cost, and more particularly the latter two, 
invariably failed to answer the required end, so that all had to look 
elsewhere for additional and cheaper supply, and some parties took royal- 
ties, even at high rates, after the year 1837, in the Whitby district, and 
others in Scotland. Hence a similar remark equally appUes to Messrs. 
Bolckow and Vaughan's Witton Park iron-works, notwithstanding their 
central position for ironstone, from the coal measures and carboniferous 
limestone measures, as also the ^^vein" or ^' rider" stone from both 
Teesdale and Weardale, and in course of which, in addition to getting 
ironstone from the Whitby district, this firm collected several thousand 
tons o£P the coast, between Redcar and Skinningrove, in the spring of 
1848, and brought the same by beach shipping to Middlesbro'^ and 
thence per rail to these works ; and, arising out of this operation, we 
have the first practical application of the discovery of this thick bed to 
the north part of Cleveland. One Mr. James Burlinson, of Bishop 
Auckland, was engaged in the collecting and shipping of these nodules, 
and was succeeded by the Messrs. Roseby, of Witton-le-Wear. 

Mr. A. L. Maynard, one of the lessors of the ironstone at Skinningrove, 
called Mr. Burlinson's attention to this bed of ironstone in his (Mr. 
Maynard' s) estate, inland, as a stone which some had thought contained 
iron. Mr. Burlinson, after examination, applied to Mr. John Anderson, 
railway contractor, of Middlesbro', for money or other assistance to open 
out and test it. In the meantime, Mr. S. F. Okay was sent by Mr. Bur- 
linson's solicitor, (Mr. Bowser, of Bishop Auckland,) to examine it 
thoroughly, but his report was not sufficiently flattering to warrant any 
further proceedings being taken by them. On the Messrs. Hoseby 
succeeding Mr. Burlinson, and being informed of these matters, they 
observed that some portions of the ironstone in coui*se of shipment 
were from this seam, and had fallen off the clifls, and which stone 
had got worn by the action of the waves of the sea into something 
like the shape of nodular balls, as well as oxidized into proper colour 
to pass inspection with the other stone, and finding such to be the 
case, were not long in tracing this main or thick bed, (here running 
from twelve to eighteen feet thick in the cliffs), and securing agree- 
ments for leases for working the same, under the Earl of Zetland^ 
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A.. L. Maynard^ Esq., and some others ; and they made arran^ments 
ind commenced work on 7tli August, 1848, preparatory to shipping" this 
jonstone to Messrs. Bolckow and Vaughan's works at Middlesbro', for 
their Witton Park iron-works. To show the prejudice with which the 
Krst cargo was treated by the then furnace-manager, it is a fiEtct that he 
lad teamed the first few waggons of the stone into the refuse heap as 
^freestone stuff," before receiving instructions from Mr. Yaughan 
Jiereon, and reported unfavourably on the first trial. Thus then on the 
2flth August, 1848, the first shipment of fifty-six tons (22J cwts. each), 
3f the main bed of ironstone, was made from Skinningrove, the north 
lart of Cleveland. The Messrs. Roseby not having the means of car- 
rying the matter out, entered into arrangements with Messrs. Bolckow 
uid Yaughan as to Mr. A. L. Maynard's agreement for lease, in con- 
sideration of money advances. Mr. John Anderson, railway contractor, 
of Middlesbro,' in his evidence on the Shildon l\mnel Branch before 
the House of Lords, in 1854, taking credit for this ironstone being 
opened out with his money, he having advanced the Messrs. Roseby 
fifty pounds for getting the trial cargoes. It was in consequence of 
Messrs. Bolckow and Yaughan's advances that I was first called upon 
by them on the 22nd day of September, 1848, to examine this main bed 
of ironstone, and which led my attention to be directed to it. 

The Messrs. Roseby not being able to fulfil their contracts, the mines 
of Mr. Maynard (Skinningrove) came into the hands of Messrs. Bolckow 
and Yaughan, about July, 1849, and were worked by them unto the 
19th day of October, 1860, inclusive, when they were transferred to 
Messrs. Losh, Wilson, and Bell, who have continued to work them, and 
ship stone from them to their Walker iron-works, as required. Messrs. 
Roseby shipped from here 747f^ tons, (22J cwts.), Messrs. Bolckow and 
Yaughan about 5,418 tons, (22 J cwts.), Messrs. Losh, Wilson, and Bell's 
highest quantity per annum being 6,025^j tons, and for 1856, about 
5,500 tons of 22 J cwts. each. 

This ironstone here rises in direction N. 45 E., and the following is a 
section of the main seam, as now in course of working, viz : 

Shale roof. ju In. 

Dog^^er band of ironstone «•• 6 

Top block of ironstone 5 

Small ironstone parting 2 

Bottom block of ironstone 5 6 

11 2 

Messrs. Bolckow and Yaughan having thus in 1848, begun to use the 
Vol. V. — June, 1857. bb 
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Skinnin^ove ironstone^ and finding it so much better in yield than tln^ 
Whitby ironstone, although, from the same bed, their attention 
turned to the Eston and Upleatham hills, not from any geological 
soning at first, but from their proximity to Middlesbro' and to railway 
communication, as Mr. Bolckow then said, if found there, this stone 
mould really he qfnse, as, having railway communication, all the draw- 
backs of beach shipping, which were great, would be avoided. In the 
latter part of 1848 and early in 1849, trial drifts were made in the 
Upleatham hills, in the Earl of Zetland's grounds, as well as in those of 
the trustees of Lady Hewley's, at Eston, and in the late George W. Jack- 
son, Esq.'s property at Normanby, by Messrs. Campbell, and Stephen 
Forster ; which trials, I examined first early in 1849, but the seam 
then discovered, was only the seam now known as the " top seam " of 
Cleveland. This seam is the most irregular in Cleveland, both in thick- 
ness and quality, and is here divided into thin bands, very different from 
Pryupdale, Grosmont, Rosedale, and Thirsk districts, as will be seen by 
the sections given. This seam may be said to vary from only a " type ^ 
to 20 feet thick, and in some places, not even a '^ type " is found. The 
section taken in Lady Hewley's, I give as follows : — 

Ft. In. 

Ironstone hand ...••• 

Shale 5 

Ironstone band 

Shale 2 6 

Ironstone band 

Shale 2 3 

Ironstone band 

Shale . 1 

Soft brown irorutone 






la. 





Ih 





21 





2 


1 






Ft. In. 



6 2 + 1 7J=7 9J 

which varies very much from the section of this seam, given hereafW 
as taken in S. Stapylton, Esq.'s property. 

The section taken in Upleatham grounds is as follows : — 



Ironstone nodules 

Shale 

Ironstone nodules 

Shale 

Ironstone nodules 

Shale 1 

Ironstone nodules 

Shale 

Ironstone nodules 

Shale 1 

Band qf brown ironstone , 



Ft In. Ft. In. 
1 



9 

• • 

5 
6 

» • 

8 
6 



2 

3^ 

2 

1 

1 

Ft. lo. 



4 9 4-1 91=6 6| 
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From the examination of these drifts^ and the strata in the hills, I was 
of opinion that this main bed of ironstone (or Skinningrove seam, as it 
was then called), would be found at Eston ^ I, therefore, on Messrs. 
Bolckow and Vaughan's behalf, as far back as March, 1849, entered into 
correspondence with the agent for the late G. W. Jackson, Esq., for leave 
to search for the ironstone, and enter into leases, but the latter said it had 
formerly been well tested in his father's life-time, (viz. the late W. W. Jack- 
son, Esq., in 1811), and would not listen to it. He told me he would "not 
assist me to ruin Messrs. Bolckow & Yaughan, and spoil the estate,*' and 
thus it was not till early in 1850, that negociations were so far advanced 
with the adjoining proprietors, viz., the Trustees of Lady Hewley's Chari- 
ties, that they engaged Mr. T. E. Forster, Mining Engineer, of Newcastle, 
to examine, report, and advise terms, which he did, I accompanying him 
to the drifts in the seam now called the " top seam," in his examination 
(without happening to come on this thick seam exposed), and it was 
under these terms that, on the 8th day of June, 1850, the re-discovery 
of this bed was made in the Eston Hills, being effected in the following 
manner. Mr. Yaughan and myself having gone to examine the hills for 
the most suitable place for boring, we decided to go up the hills to the 
east, adjoining Sir J. H. Lowther's grounds, and so walk along to Lady 
Hewley's grounds on the west. In ascending the hill in Mr. G. Dryden's 
grounds, we picked up two or three small pieces, we, therefore, continued 
our ascent until we came to a quarry-hole, from whence this ironstone 
had been taken for roads, and next on entering Sir J. H. Lowther's grounds 
to the west, a solid rock of ironstone was lying bare, upwards of sixteen 
feet thick. I need scarcely say that having once found this bed, we had 
no difficulty in followiog the outcrop in going westward, without any 
boring, as the rabbit and fox holes therein were plentiful as we went. 
We also examined the place in Lackenby Banks, squared down in 1811 
or 1812, by the late Mr. Thomas Jackson, of Lackenby. The period 
from the 8th Jime, 1850, until the middle of August following was 
occupied in completing arrangements for opening out this ironstone, 
and the first trial quarry was begun on the 13th of August, 1850 \ a tem- 
porary tramway was soon laid down, and by the 2nd of September, 1850, 
the first lot of about seven tons was brought down in small tubs to the 
highway side, from thence carted to Cargo Fleet, and thence by rail 
to Witton Park Iron-works, being about twelve weeks after actually 
seeing the ironstone, and by this method 40i0^^ tons, were sent away 
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bj SSdi December following, to., 1860. And nofw w&s oomplsted 
what really may be said to be the commercial discoYeiy of the Hstoii 
ironstone, or honajide application of the original discorery, whenem 
the discovery did take place. 

Before entering on the latter part of this paper, Imay hereobserfethat 
the existence of 1^ ircmstone having now become a public matter, nmnbep- 
less have been the accounts of its previous discovery, amongst others, Mr. 8. 
Blackwell, in a lecture* before the Society of Arts in London; in 18B3, sayi^ 
''the iron ore in this formation was first known and woiked at its northern 
extremity, in the neighbourhood of Hiddlesbro'. A workman noticed 
a considerable deposit of iron, which took place fiom a spring, issuing 
at the base of one of its beds. Upon calcining a piece of the rock, its 
character was at once evident. He communicated fats discovery to the 
proprietors of the extensive iron-works of Witton Park and Hiddlissfaro', 
who immediately recognised its importance.'' This account will be seen 
to be fiff firom correct The real merits of the case are, fliat d» 
existence of this stone has been long and wdl known, though not its 
value. For instance. Sir J. H. Lowther^s carriage roads at WSton 
Castle are made of it, and have been for years. It may and does seem 
strange that it should have lain over so long ; although, even after it 
was opened out, we have many instances of even ironmasters, en inspec- 
tion, throwing it away as no better than a sandstcme, as it is stated in 
the Geological Survey for 1856,t '' It would easily pass mustw for an 
ordinary sandstone with only its external surfaces, more or less rusted 
by the peroxidation of iron." The application of this discovery was 
speedy; competition for royalties arose on all sides, notwithstanding 
which, I am glad to be able to state, that the Eston tract, secured by 
Messrs. Bolckow & Vaughan^ (after their persevering efforts, they being 
the first parties to open out the north part of Cleveland), will bear com- 
parison with any in Cleveland. At the same time, to show that it is not 
free fi^m its " troubles,*' I append Plan No. 3 to this paper, being a 
cross section of the Eston range of hills. I next give a section of the 
strata as shewn under the Eston Nab, in S. Stapylton, Esq.'s royalty^ 
as follows : — 

* Qaoted in the afore-nientioiied ** Lecture on Gold and Iron," by Dr. Merryweatber, 
1858. 

t Memoirs of the Geological Sunrey of Great Britain, and of the Museum of Prae- 
tical Geology. Part I : The Iron Ores of the North and North-Midland Counties of 
England, 1856. 
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A xi- C ^^' ^^ other strata unproyed 

°**^* it Shivery post, patches of jet and fiie day .. 



¥L In. 

50 
60 
64 



TL In* 



Seam call- 
ed "Top 
Seam/' 



Approxi- 
mated. 



AgtrreffBte 



r Nodular ironstone 1 

Shale 2 S| 

Nodular ironstone 3 

Shale 7 

Nodular ironstone ■ 0| 

Shale 4 10 S- 6 Oc 

Nodular ironstone 1 (. 

Shale 6 

Nodular ironstone 1 

Shale « .••• 6 

Ironstone band (varies) 9^ 

AgfO^gate ofinmttOTie, 15| indies. 

\ lias shale, including Jet rock at bottom i 210 

^Ironstone liand 2 

Shale 2 5 

Ironstone band 2 

10 



1 



Measnrsd 
working^ 
section. 



otsayOin. J Shale, mixed with nodules of ironstone •• 1 10 .^^ ^( 
oftroit- ) Ironstone band 8 f ( 



of f ron- 
stonCm 



Ironstone band ....« 

Shale 1 

Shale, inoHning in some parts to a fire- 
clay nature 4 



S 




Measored 
section* 



Cleveland 
maiojthick 

stratified 
bed or 

seam of 
iromtone* 



Approxi- 
mated. 



^Top block, left as roof 11 

Parting regular at outcrop, but not so after. 
Second block (left as roof near outcrop) . . 2 8 

8 2^ 
Main parting (a gx>od one at outorop, but 
lost farther in). 

Main block and uniform 12 

Parting lost after leaving outcrop. 
^Bottom block (varies) 1 10 

Shale 7 

Ironstone band (called 2ft. band) 1 8 

Shale 6 

Ironitone band 10 

f Blue shale 

[ Various beds of grey post and metal stone, &c. • • 



890 or 65 fiithoms. 



17 



15 6. 

86 
93 6 



Measured 
section. 



Total 552 or 92 fiithoms* 



At these mines there is no sulphur or pyrites band on the north side of 
the hill^ except at a small point to the extreme west. 

The first surveys and levels were completed for the present Eston 
Branch Railway^ on the 17th day of August; 1850; which said railway 
was commenced in the October following^ and by December, 1850, was 
so far completed, that 136^^ tons of ironstone were sent over it, being 
carted to the same from the tramway previously named, thus making 



•^d 



I'iJ. 



Air/ 1 



A. I 

I 'K t v> h >^ y ' ^ 






1» 




M # 




maiiiythick 
strmtified 
bed or 
of 



fTopUotk^lOkm 
geeond block pcft« 



M sin pvtiiiflr (a g^ad «■« >* 

lost Ivthcr bi). 
Main block and 
PlntiB^bMt 
^Bottom bJoek (TBiioi) 




S 2 ^ 



Irwutmu bond (colled Sft. boni) 

Sholo 

Iramttome bond ••••• 

Approxi- C Bine ■holo • 

mated, i Yaiiooo beds of grcj poot 



12 

1 10 

7 
1 8 
< 
t 10 





• or& 



► 17 



1 



! 



j.« 



J 



Id 

36 
93 




6 



TMd 552 0or9S 



At these mines there is no sulphur or pyrites hand on the north side oC 
the hill, except at a small point to Hie extzcoM west 

The first survqrs and levrf* wete ooaglcted for the present ^^^^^ 
Branch Railwajr, on Hie VTikt ^^ka^p m^ 18S0; which said r^ 
was commenced in tibe OtA^Ast^ tmmng, wtti by December, 185n 
so far completed, ibat W^^r ^•■i mma^tm were sent over it 
carted to ibe mme frfl» *• •■■■f pwiowl j named, thtis 







_Bse mines in 1850 of 4177 5*^ tons; but it was not nntil 

AUBij 1851, that the first locomotive passed along this line 

to the public opening of this railway and the mines, which took placo 

! 6th day of January, 1851. The event then ceiehi'ated was con- 

sred, and has since proved to be, an important one for the district. 

i proceedings of this public opening, were all duly recorded by the 

jwspapera of the day. 

The first instructions relative to these mines were that 1000 tons of 

ironstone would be required weeklg, bnt before the permanent rails wer» 

laid down, these instructions were changed to 1000 tons dailt/, and even 

this was found imequal to the requireme"*s, as during the year 1851, 

187,950^g tons were wrought and vent ; and during the following 

five years, ending with 1856, 1,719,507+8 tons were vended, of which, 

'ring 1856, there were 568,156ji tons shewing a large increase over 

I; the quantities during 1856 running from 10,000 to 12,000 tons 

owte) per week. The greatest day's-work, week's-work, and fbrt- 

ojghf s-work being respectively thus, in 1856 : — 

Greatest day 2,325^g tons 

Greatestweek 12,312^ " 

Greatest fortnight 24,136 « 

Up to the end of 1856 the total vend since the commencement is nearly 
tvo million tons. Thus, will be seen the great magnitude to which these- 
mines have attained. The mode of working adopted, is as yet the "board 
and pillar j" the sizes of the pillars now being from 14 to ICx 80 yards, 
and the boards 4 to 6 yards, the general height taken away in ounui^, 
Tarying from 14 to 16 feet, the pillars next the outcrop not being so 
large. The greatest cover actually explored under being about 65 
fethoms. A few small experiments in taking out these pillars have been 
tried, and have been so far successful, obtaining fully 80 per cent. These 
being, however, <mly experiments, and a further test being required before 
any particular plan be adopted, at present the pillars are left large oa 
that account. Many thousands of tons have been and can be qvarritd. 
The present mmes are as yet carried on by drifts or adits. 

The Eston Branch Railway is two miles in length from tbe Middles- 
bro' and Redcar Railway, (its junction thereon being three miles &om 
Middlesbro'), and to this branch railway the ironstone is brought in 
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vaggonetts down self-acting inclines of 400 and 600 yards long^ each 
waggonett carrying about 31 J cwts. These mines and the works in 
connection will shortly have the advantage of an independent communi-' 
cation with the shipping in the river Tees, by the extension of their 
branch railway under the public railway, and thence by a jetty into the 
channel of the river. A private Act of Parliament had to be got for 
these mines and the said railways, the principal lessor s lands being in 
Chancery, viz., that of Stapylton Stapylton, Esq. 

Having now brought this matter to the time of practical remits^ I 
will next give a short sketch of the principal mines opened out since 1850. 

The first, therefore, in order of time, are the Upleatham mines, in the 
Earl of Zetland's property, and under lease to the Derwent Iron Com- 
pany. They obtain an outlet on the Middlesbro' and Redcar Railway, 
ly a tramway about four to five miles in length, (leaving the main line 
about seven miles from Middlesbro'), and although this tramway is only 
about two feet wide, part of it is wrought by miniature locomotives, and 
the remainder by hauling engines. The vend from here has, I believe, 
been up to about 1,000 tons per day, that of 1856 being only 171,360 
tons (20 cwt.). 

The following is a section of the main thick bed (having already given 
one of the so-called top seam), viz. :— 

Shale roof, dips South 5 East aboat 2 inches to the yard. 

H. lo. 

Main ironstone bed, havinsr an occasional partings about 3 feet ) .o a 
from the top, and a regular parting* about 2 feet from the bottom ) 

Blue shale j 5 

Iromtone 2 2 

Shale proved to u 40 

No pillars, properly speaking, have been taken out (except five or six 
adjoining the outcrop), and, therefore, not to be taken as any criterion, 
the pillars varying from four to five yards x ten, twenty, and thirty 
yards respectively, the boards being from six to seven yards. The whole 
of this ironstone has been got by quarrying and drifts or adits. 

The next and important application of this ironstone discovery, was 
tbe obtaining of the Act of Parliament for, and consequent making of, 
the Middlesbro' and Guisbro' Railway, with branches to Hutton-Low- 
cross, or Codhill mines, and to Roseberry Topping, it being opened in 
1858 ] and by way of shewing the rapid increase of the mineral traffic, 
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which 18 iLsarly all iranstmiey I sdbjoin the following abstraet frcm the 
BaUway Company's accountBy (Roseberry Branch not bemg yet mada)^ 

Beoeipts from mtnenUi from 11th Nor. to eod of 1868 889 18 1 

IV>r the TOM 1864 4284 5 f 

Do. 1865 8684 11 I 

Do. 1866 18816 U 3 

being a total since the openii^ of £36^064 16s. Od. from mineraib onlyf 
other traffic receipts having increased each year also. 

The principal mines opened on the line of this railway arOi firsts ihe 
Hntton-Lowcross, or Codhill mines belonging to Messrs. Joseph and 
Joseph Whitwell Pease. A section of this ironstone and the per oen- 
tages thereof, as at these mines, were furnished me in 1853, by one of 
the promoters of the Hiddlesbro' and Guisbro* Railway. This 1 8algoi& 
as an example of the difference between the appearances at the outcrop 
and the interior section, especially as regards such parts as have become 
oxidised or crusted, and as a proof that the analysis of such ought not to 
be the only criterion of value, although the stone, in its natural state, may 
be improving as the workings advance, which I believe is the case here. 

''The section of the main bed was taken in the West Gill, yiz.v— 

Ft la. 

Ist block qfiran- X-ia a f Average of xiine specimeiis taken out at Intenrata of iboat 

stone 5 i 2 ft. vertical height, 41*7 per cent of iron. 

8nd do. do, 2 4 Called shale, hut yielding 80*2 per oent of iron, 

drd do, do, 16 GaUedbottomband, 31*5 per cent, of iron. 

90 



The average of the whole seam equalling 40*6 per cent, of metallic iron." 
I next give a correct section of the strata at these mines, and, fol- 
lowing it, a section of the average of present workings, viz., 6 ft. 1 in. 
of good ironstone, with an average of 33*09 per cent, of metallic ircm, as 
per analysis hereafter given. The section is as follows :— 

Section of strata at Button- Lowcross, or Codhill Ironstone Mines. 

Ft In. Ft la. 
Jet rock. 

Many pyritouB nodules, very much flattened 20 

Hard compact shale, very sandy; a few small nodules, very 

barren in fossils 30 

Carried forward 50 
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Ft. In. It. In: 

Brougfht forward 50 

Main ironstone bed. 

Ironstone (nodule band) •• •••• 1 4 

I>og^er band, very much mixed with Ehale 1 2 

Su]phur band or pyrites • 2 

Ironstone * •• 2]^ 

Sulphur band or pyrites 2 

{Ironstone block, gpood * • 3 6^ 8«e 

Ironstone band, mixed with shale • 5>-*^jJJ[* 

Ironstone block, good 2 8i leeOoa. 

Shale 8 

Ironstone. • 4 

Shale 8 

Ironstone.. * 3 

Shale ... 3 

Ironstone • 3 

Shale 3 

Ironstone 6 • 

Shale 3 

Ironstone • 4 

Shale 4 

Ironstone •••.... 6 

Shale parting: ; . . . 

Ironstone^ good I 

Shale 2 

IronUone, good 1 6 

Shale 2 

Ironstone 4 

Shale 2 

Ironstone, good * I 6 

20 0( 

Shale 5 

75 9| 

Total ironstone, 16 feet 8} inches. 

The average working section of this main bed being as follows : — 

Ft. In. 

Top block of ironstone 2 7^ No. I in analysis hereafter griven. 

Parting^ 

Middle block of ditto, tis. ^ 

Jrofufonf, 9^ in. friable (. g. No. 2 ditto. 

Partings occasionally. i ^ 

Ironstone (very compact) 1 foot j No. 3 ditto. 

Bottom block of ironstone 1 8 No. 4 ditto. 

6 I 



The ironstone here has been quarried to a very large extent^ as well as 
being wrought by means of day drifts or adits. No pillars have been 
removed as yet^ the sizes being about 4 x 24 yards^ and boards 4 yards 
laid out to 6 yards. The ironstone from these mines is brought by a 
short self-acting incline plane^ on to the Codhill branch of the Middles- 
bro' and Guisbro' Ilailway^ and the workings during 1856 have been 
about 220,000 tons, of which 217,253 tons (20 cwts.) have been vended. 
Vol. V. — JuiiE, 1857. c c 
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Oa the 26th December, 1856, a small blower of inflammable gas made 
its i^pearance in tbese miueB, from a lai^ gnllet only 340 yards in from 
the snr&ce, with 13) &thoms of cover on. It hft altogether in four 
^ys, and in no other plat^ in these mines has any gas been disco- 
vered. There was a large bog on the surface, which, it was thongiit, 
might have Bomething to do with it. 

The next mines opened on the line of the said Middlesbro' and 
Ooisbro' Railway are the Normanby mines, adjoining the Eston mines 
on the west, belonging to Messrs. Bell Brothers, and are on the estate 
of the late W.W.Jacksoo, Esq., from which ironstone was taken in 1811. 
They, consequently, partake of the character of the Eston mines in many 
respects, but rtt the outcrop to the west are not of the same thicknea^ 
and are dipping to the north, south, and east, being similar to one end 
of a boat at the weit. The following is an average section of the 
main bed, viz. : — 



DoR^r or (op bud of imutoiu ....^ S 6 

Sutpbur or iifrites S 

Main block of ironstone ..• S 

BolUm ditto 9 

II S 

The vend from these mines in 1866 was 131,G76iJt tons. 

These mines are all wrought as yet by quarrying, and drifts or adits, 
and by a Bhort private branch railway, the ironstone is taken on to the 
Eaid Middlesbro' and Guisbro' Bailnay. 

The next and last opened mines on the line of this railway are the 
Belmont or Belman Bank mines, Guisbro', belonging to the Weardale 
Iron Company, and are held over an immense tract of surface. They 
are connected with the main line by a private branch, but as yet have 
not been opened out to any great extent. The following is an average 
section of the main bed, viz., full rise N. 70 W. 

Ft. la. 
Sfaols roof. 

ITwJIiibiri "°K(Wf b.nd of ironstone 4| 

'^^ * t. Sulphur bond or pjritee, mtermized Tuioiulj witb do^r^r baod 9 

Top block of irmulone 3 SO 

DofTKer bund ditto Ill } 7 21 

Bottom block ditto 1 10 i 

The vend for 1856 was 73164^3 tons. 
The next district I wish to draw attention ta, is the sea coast — and 
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is paper I append a section from Hartlepool to Whitby^ marked 
Is Map. Beginning at the Hartlepool end^ we have ironstone first 
tdcar^ viz. : nodules that have been collected off the rocks. Further 
' the coast towards Whitby we find the same class of nodules at 
urn, HuntcHff, and all the way to Skinningrove, where the Skin- 
ove mines stone is shipped by a jetty. Between Huntcliff and 
ungrove the main bed only once approaches the shore, but has not 
wrought. Going still further in the same direction we come to the 
of Zetland's sea coast stone, at Lofthouse Alum Works, which was 
shipped in 1849 and 1850, ue., both nodules and the main thick bed— 
>y the Messrs. Hoseby, and afterwards by the Derwent Iron Company. 
i Lofthouse to Boulby, several parties, since 1849, have shipped 

the main bed, but nothing of any importance. At Boidby, the 
bone is under lease to the Marchioness of Londonderry. This royalty 
»een taken with the view of promoting iron-works at Seaham Har- 
The ironstone a little north of the alum works has been drifted 
but nothing ^Tought. The drifts and workings being closed over 
a slip of the clifP. 
^ve the following section, taken a short distance to the north of 

drifts. 

Ft. In. Ft. In. 
Sbale roof. 
Dogger band of ironstone • 5 



Shale 

f Top block of ironstone 3 

) Shale • 

(Bottom block of ironstone 2 

Shale 

Ironstone 

Sbale • • •• 

Ironstone 

Shale ....•• 

Ironstone 1 

Shale ..•«• 

Ironstone 

Sbale • 



1 4 
2 

1 1 
5 

3 7 
7 

7 
7 

5 


7 



3 main bed of ironstone is first split with a shale partings a little to 
)rth of these alum works. The ironstone will have to be got away 
here by beach shipping. There is a pit or staple already which 
be applied as a drop, it being now used for lifting the coals from 
sach for the alum works. 

3 next ironstone place on the coast is at Staithes, and is now under 
and in coui'se of being wrought by the Messrs. Palmer, of New- 
-on-Tjme, and the stone is taken from here by beach shipping. 
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The section of the strata here found, (and by whtcli it will be I 
""^ main bed ia now veiy mucb intereected witli shale and diri 



Section of the etrata in tlie Signal Cliff ut Staiihea. 



1. Soil 

3. R«ddiih da; 

3. Alum rock 

4. JetiDok 

B. BliwihalB 

0. IronitaDa dog-^r • ■ 



3 Of Main ^ 

7? ted or Jl ft 



, Blue shale 7 < lied Or J 

. Jroniloae with two blue thiJepaniuga 2 1D(. aeoin 3 



r shale . . 



Blue gbate 

Ironstone ■ 

Blue sbala D 

Irotutoue ' 

Blueabalo 

.. Ironttuue 

\, Blue Gfaale 



Sea beacb— Total fathomi 89 2 2 

Aggregate of ironstone, including the shaly partings in No. 10, is 
13 ft. 10 in. 

I now come to a somewhat extensive place, viz. : Rosedale Docks 
and mines. The ironstone workings at this place have as yet been con- 
fined to the so-called top seam, and the stone was formerly lowered on 
to the beach shipping jetty by a self-acting incline plane, but is now 
dropped down a shaft by a self-acting drop about 22j fathoms, and 
thence by a short tunnel to the spouts at the docks newly constructed, 
which are about three acres in extent, and by the side of which they were, 
at my last visit, busy ainking two shafts to the main bod of ironstone, 
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I next append a section of this Hosedale Cliff, as follows, via. :— 

Section of the strata in the Hosedale Cliffy at JRosedale Docks (on the 

coast between Staithes and Munswich Bay), 

P«th. Ft. In. 

Soil 3 

Clay 2 2 

Freestone 4 2 

Fireclay 4 6 

Freestone shale 5 5 

Blue shale 10 

s S / Ironstone dogger 3 

g I I I Blue shale 2 2 

g . ^ \ Top block ironstone (very good) 



i S-ft 1 Parting 



% S \ Bottom ditto ditto 






1 


6 





2 


5 




















2 


10 

















4 


4 









109 
10 6 



Cement dogger 1 4 

Alum shale or rock 26 4 

Jet dogger 1 

Ditto rook 3 10 

Blue shale exposed .• 2 



33 4 



Sea beach, 43 4 6 

Now, sinking in blue shale, and with Staithes as the data, has eight 
fathoms one foot more of the last-named shale, and then on to the dogger 
band of six inches, lying 3^ feet above the main bands. In this sinking 
inflammable gas, in small quantities, has been met with. Since my visit 
to this place, I understand the main seam has been got at the depth 
expected, or a total of about 43 fathoms 3 feet 5 inches from the bottom 
of the scam, known as the top seam ; and, assuming the main seam 
to be the same as at Staithes, it will make an aggregate of ironstone 
beds here of 18 feet 6 inches.* The plant at present is such that 70,000 

* Since this paper iras read I have heen favoured with the following 8ecti<m of this 
main seam of ironstone, as sunk through, viz. : — Ft. In. Pt. In. 

Intended asT Top hlock of ironstone 2 9 

the working? Shale 8 

part. C. Bottom hlock of Ironstone 3 1 



Shale 3 

Ironstone • 3 

Shale 3^ 

Ironstone • • 6 

Shale 5 

Ironstone • • . . . 5^ 

Shale a\ 

Ironstone •..••.. 6 

Shale , 5| 

Ironstone 7 

Shale 3^ 

Ironstone • . t • # • t # t • • 5^ 



6 6 



410 
11 4 





198 

tons per annuio, it is estimated can be vended, if aeaessary ; but, io 
1866, the vends from here and Staitlies were only about 23,500 tona. 
The proprietj of changing the name of this place is, I believe, at 
present under consideration, in consequence of Bosedale Abbey district 
often being confounded with it. 

Immediately to the south is a small place rending ironstone Irom the 
90-ealled top seam of Cleveland, belonging to Messrs. Seymoiir, Thompson 
and Co., their vend during 1856, being 12,500 tons. 

Still further south, we come to the Victoria Docks and Ironworks, on 
the north of Runwick Bay, at a place called Wreck Hill, not far from 
Hinderwell, and belonging to it Leeds company, called the Victoria 
Iron-works Company. At this place, which is situate within ten yards 
of the sea, tiuo blast Jiirnaces are in course of erection, the machinery 
and necessary apparatus being, I iiaderstand, so far ready that, if all 
go well, they are to he in blast in the autumn of this year. The estent 
of royalty here is aboxit forty-ihree acres, and of docks about one-eighth 
of an acre — the latter not finished." There being no railway or inland 
communication, the sea is their liighway and railway, and sole inlet and 
outlet, not more than i^cven months shipping being calculated on as 
practicable ; and everything reqitired (except ironstone) having to be 
imported. 

The Beam, known as the top seam of ironstone, is here apparently not 
so good as at Rosedale (coast), the following being the section, viz. : — 

Soil, tCG. 

Freestone. Ft. In. 

IrOD J sbalf Botiilelone U 

Iruiuttliiii ^og|;iiT buul 3 

Very eouve irony suiditone 1 3 

Shala 3 6 

Hale bwid of the scam, Icdowd as topieam I i 

Alum, eWa, Ice., about 40 feet to uo level. 

Below this, the company have sunk a shaft about twenty<six fathoms 
farther down to the main seam, and, I understand, with the following as 
a section : — 

TLIn. 

Dog^IroiutoiielMtid > 1 3 

Shale 1 9 

Top block, irotutona -•■ 1 11 

SlMla ...•> 1 9 

Bottom block, irDDBtone..... 3 10 

Shaly putin; 

Shals 1 

IroBBtone 1 



The strata seems to be rather dislocated here. 
Continuing along the coast round Runswick Bay, we then come to 



^ 



C\^ 



i/ 



nm 



tlettleness Alum-works^ the point wLere the main bed forms the beach^ 
did, as already named; is now in course of working by Mr. John Watson, 
^eing first begun by Mr. J. Bewick, sen., in 1837. 
j The next point worthy of notice is Sandsend, where, at the alum 
Works, the top seam (so-called) has been tried and abandoned within the 
•Iftst few years. It varied, in about half a mile, from one-and-a-half to 
' Amr feet thick, but of inferior quality. 

I To the south of Sandsend we come to the Raithwaite mines, belohging 

I to the Esdale Ironstone Company, worked out of the low cliff on the sea 

|[ nde, and vended by beach shipping. 

I It is only a small place, the section being as follows :— 

Ai onterop. SO or SO yards 
Airther Into 
thaaoUd. 
Ft. In. ru In. 

Congrlomerated ironstone 6 6 ..•• 1 

Ironstone 5 .... 5 

The quality here varies considerably, being very silicious, and part of 
the seiim is thrown aside as useless. In the analysis, hereafter quoted^ 
it will be seen how capricious in quality this so-called top seam is here. 
The vend for 1856 being 6916 tons. 

There being no further mines, we now come to Whitby ; but, before 
leaving the coast, let me first remark that as there are no mines on the 
south side of Whitby, although nodules have been collected off the beach 
at the Old Peak, I have not thought it necessary to detail the coast any 
further, but have appended a section from Whitby to Mambro' Head 
(see Map No, 5), which brings us to the chalk formation. 

It is at the port of Whitby that the Esk Vale, and Whitby and Pick- 
ering Railway ironstone, has been shipped, not only by the Whitby Stone 
Company, and Mrs. Clark, (the latter's shipments being previously named), 
but also by the Birtley Iron Company, who shipped during 1856 about 
10,000 tons (22| cwts), besides a few small quantities by small proprie- 
tors from the neighbourhood of Sleights Bridge and other places on the 
said railway ; amongst others the Esdale Iron Company vended 6438 
tons. The Whitby Stone Company's maximum vend per annum being 
about 40,000 tons (23J cwts.), and for 1866 about 20,000 tons (22J 
cwts.). 

It was the ^^ pecten " portion of the main bed that was first sent from 
this vale by the said Whitby Stone Company, this is said to be easier to 
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work in the furnace than the "ftvicalft" band. In the latt«r bed in tJiii 
vale small bolls of Eulphur pyrites are Eometimea met uith, and hays 
occasionally been collected and sold at Sis. per ton. 

Before closing my remarks on Whitby, I may state that ironworks 
have often been contemplated in that locality, and by different parties, 
Mr. Hunt, of the Birtley Ironworks, offering to take shares about the 
latter part of 1840. About 1843 or 1844, tlie late George Stephenson, 
C.E., was sanguine as to the success of ironworks in that neig:hbourhood, 
hut I understand that when the papers were laid before his son. Robert 
Stepjienson, Esq., M.P., he was not so sanguine, owing to his having at 
that time great expectations as to the results of tba Weardale iron-ore 
just then being opened out. However there is now something more like 
certainty as to tba erection of blast furnaces in the district. At Beok- 
bole, eight miles from Whitby, on the Whitby and Pickering Railway, d 
company has been formed called the Whitby Iron Company (limited), 
to work mines and make iron. The mines at Beckhole hare been open- 
ing out during the last eighteen months and are as yet in the seam so- 
called the top seam, which varies here from 4 feet to 14} feet thick, aud 
thus irregular. I subjoin a section, viz. : — 



1, Soil aud ola;, &c. 
9, Fneatune 

5. Cull 6 ID., aad fire cla; IS in. 

6. Sbnlea-aoitBtt. 
0. Seam known u top mm J ?™r '""? " , = 

(«'-^«'«Wt)ji;rrr;:::-.v.v.v.v.v;::::::: 1 1 

\_ Ironitona S 



The company purpose also sinking down to the "pecten" and "avicnla" 
beds, the so-called top seam being wrought by drifts or adits. 

There are other three or four small ironstone workings between Beck- 
hole and Grosmont station, all in the so-called top seam of Cleveland. It 
is near the Grosmont station where the North Yorkshire and Cleveland 
Bailway is to join the Whitby and Pickering Railway, and from which 
to Stokesley this line is incomplete. 

There is no doubt that the main bed of ironstone will exist on nearly 
the whole length of this portion of the railway in some form or quality, 
but it is lying under level except at the head of some of the branch 
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dales, where it is exposed to the surface. I examined some of Mr. J. S. 
Pratt's ironstone, sunk to in Fryupdale, on the 10th day of January, 
1856, and found that it was the seam known as the top seam. As no 
ironstone is as yet working in this part of Cleveland, I do not consider it 
necessary to do more than give the following section* made from the 
▼arious outcrops in Fryupdale and beside the river Esk, viz : — 

1. Soil, &e 

2. Freestone 66 

3. Senm, known as top seam 12 

4. Soft jet rock 4 

5. Cement rock • 20 

6. Alamrock • 160 

7. Hardjetrock 18 

8. Shale • 60 

0. Pecten band, portion of main seam ..*• 6 

10. Shale 30 

11. Avioula band, portion of main seam • 4 4 

The analysis of the stone from the top seam will be given hereafter. 
The '^ pecten," Mr. Pratt states at 32 per cent., and the ^^avicula" as 
richer. The North Yorkshire and Cleveland Railway is only opened out 
from Picton to Stokesly, with also the Whorlton Branch, but a few 
miles before arriving at Stokesly from the south we come to Ingleby 
Manor Mines, leased under Lord Delisle, by the Ingleby Mining Co., 
who have been engaged proving the stone ; but from the want of the 
completion of the public railway, as well as of a private branch from 
it to these mines (which will be about three miles in length) no ironstone 
has as yet been vended. I append the following section of the strata at 
these mines, viz.: Burton Head at Ingleby Manor Mines — ^full rise 
nearly north. 

Soil, &o. 

Flagrgj freestone. 

Plate or shale, with coal pipes. 

"Ingpleby" top or third seam — pl In. Ft to. 

Topband 2 2^ 

Shale 9/ , „_ , 

Ironstone 8> 6 6{^^?^ 

riateorshale 1 3i ^ section. 

Ironstone 8^ 

Strong^ building freestone, about 42 

Shale, about 40 

Coal and old workings (upstanding) 1 ej^*^"^ 

Soft freestone, about • 40 

Position of the Rosedale, Swainby, Thirsk, &o., 
seam, known as the top seam of Gleveland » • — 

Alum, shale, &o 160 

Jet rock, fcc 60 



* Furnished by J. S. Pratt, Esq., and made by his mine surveyor, Mr. Joseph Gieen- 
hough. 

Vol. v.— Junb, 1867. dd 



Cleveland Main or Thick Seam. 



I Shnlo 

/ Ironatoni) 

\ Sbnle 

Iroii«Ulle 1 

\ShBle 1 



/ Top band, irotulone • . 
Irrifplu- *bale pntiag 
Ironitone 




Sbul 

DoDom band . <'g / 

Shnle.wilb Ibt^p flat nodules 2 6 i 

\NailuiiirbanilofirDDBloiie .. 4 J 






R^m the aLove section it will be seen tlmt a third seam comes into 
new for the first time as a working seam, and is hig;Uer g'eologically J 
the seam called the top seam of Cleveland, and, thercfurc, I hara ' 
1 this seam the "Ingleby" top or third seam. The top band of this 

m has somewhat the appearance of some pni-ts of the other two e 

d partially as re^rds the shell or cnist having a greater per centagv 
iron than the hnlk. In one of the analyses given, attention is - 
uii^cted to the oxide of manganese, said to he an important element 
in the manufacture of steel. 

The second seam, known as the top seam, has not be«i seen or aougkt 
for here, and wben I made my examination ol these mines, I was unable 
to account for the three freestones ; but, on comparing the strata in ona 
of the Eston borings (tee Diagram), T found they agreed geologically, 
and satisfactorily proved the tnie position of the third seam. Whether 
any type of this third s&axa may exist in the said Eston boring- is 
uncertain, but, after comparing notes with John Bell, Esq., of the firm 
of Bell Brothers, who has examined the Cleveland district more minutely 
than almost any other ironmaster, it appears he Las discovered types of 
the "Ingleby" third seam both at Crainimoor and at Carlton, to the 
west of Ingleby Manor mines, the result of which I give by the an- 
nexed sketch. (See Diagram.) 

The "Ingleby " top seam, therefore, evidently decreases to the west, and 
is only typified in the hills in that direction ; and, vice versa,' the so-called 
top seam at Swainby is evidently decreased in the above hills to the 

■ This aeaoi li noT bein^ MUghl for It Kildnle on tfas south and east by Meun. 
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ixposed in ieveral places in the properties named. Hann^ had 

■oed in mj hands a general eection of the strata made, I undeisttuid, 

) said Dr. Verity, I cannot do better than give it in this place, as 

ill he of great importance in further examinations of the dislrict. 

e Diagram.) 

Verity here indicates the position of the Northamptonshire iron- 

lluded to in this paper as having been Been by Mr. Attwood. 

latter part of this section is corrohorated by Professor Phillips 

luBi I had the pleasure of meeting at Rosedale Abbey the day before 

..■as in the Thirsk district). He kindly furnished ine with a section, 

which is as follows ; — 

Measured Section of strata at Fclis-Eirk. 

Browo, ypllow, kc., gritstone. Ft lo. 

Uoltb; and Rcwediile iron roib 7 

Alam, shale, or upper Jiiu ahule 116 

Upper baud of nodulRT i>aiutc]i«.. . . t 7) CTypfi °f Ibtait 

Thia wsm of soft ihalp 9 0> * K or CleTeluid 



U Ti fT, 

9 0> < i\ < 



IF bund of nodular irvnstime ■ 

Alum Bbale 

Martiloaa 1 9 

BIibIb 20 

And, in ivriting me, he states tbat " great care was taken in making the 
section," and tbat he believes it " contains the Eston measures in a 
reduced state," and considers the "marlstone is unequivocally exposed 
in the fields imiiieili^iti'ly mirth of the section^ and is seen in the road- 
cutting ;" and hence draws the conclusion that, although the so-called 
(op seam of Cleveland, Boitby, and Rosedale (called dogger and inferior 
oolite in his work already named), may be here worth working, that the 
Eston or main bed is not so. These conclusions, of course, depend alto- 
gether on the marlstone being correctly identified. 

Dr. Verity's section not only gives us a seam to tally with the " Ingle- 
by" top or third seam, but several others in the higher geological forma- 
tion, as well as one below — the second seam above the so-called top seam 
apparently agreeing with the "Inglcby" top seam. Want of time in my 
last visit prevented me examining this district in such a mannM" as to test 
the accuracy of the section with regard to the upper seams. In passing 
EeDoicow limestone quarry, I found several ironstone bands, but none 
sufficiently good to be worthy of special notice. Three yards of the 
limestone seemed to contain a large per cencage oliron also. 

This ironstone district is stdl closed for want of railway communication, 
although by some it is considered the most likely to supply the West York- 
shire district iron-works, with the so-called top seam as a mixing stone. 
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wlio have had more opportunity for ezamining this district than I have 
I propose leaving the extent of the magnetic and extra per centage 
tract as an unsolved problem, as it may vary from one or two acres to 
any indefinite extent^ not being at all proved to the south. 

About two miles south-west of the magnetic " Quarry," near to a place 
called Loskey Bridge, on the road to Hutton-le-Hole, a trial pit, called 
the " Hutton Pit," has been sunk so far, to test the stone, but without 
any definite result. Near to the said Loskey Bridge is a soft blue sandy 
rock, tliought to be an outcrop of this stone, and is about 20 fathoms 
lower in elevation than the magnetic "Quarry." Whether it is the 
outcrop or not is very doubtful. This ironstone is not a true magnetic^ 
that is, it will not attract iron itself, but is attracted by the magnet 
before calcining. I cannot make out, from the results of the experi- 
ments, that the iron from here, is better in any of its qualities than the 
iron irom the main seam of Cleveland, and if so, the commercial value 
of this district, will resolve itself into a pure question of calculation, at 
the same time involving many elements, the item of railways being the 
principal one. 

The ironstone for experiments has now to be carted upwards of ten 
miles to Pickering, at from 6s. 8d. to 7s. per ton, and thence via Malton 
and Thirsk to the northern iron furnaces. The Derwent Iron Company 
have got about 2,000 tons of this stone, the result of a portion of which, 
in quantity, was from 48 to 49 per cent. About 200 tons and 460 tons 
have been sent to two firms in the Middlesbro' district for experiments, 
besides small quantities to Masbro' Iron-works, and to South Durham 
Iron-works near Darlington, making an aggregate of from 3,000 to 
4,000 tons vended. The nearest railway is the Whitby and Pickering 
Railway, having the South and West Yorkshire Iron-works in view ; 
but this route is, I believe, abandoned, the promoters being wishful to 
get on to the North Yorkshire and Cleveland Railway, either by Fryup- 
dale, Danbydale, or, as is said to be most feasible, by Ingleby Manor 
mines, and so join the railway there, thus making about 14 miles to the 
North Yorkshire and Cleveland Railway, and thus have (by the 
intended junction of the North Yorkshire and Cleveland Railway with 
the Middlesbro' and Guisbro' Railway) direct access to the centre of 
the North Cleveland iron furnaces. But before much outlay is incurred 
for the transit of this ironstone, further tests ought to be applied as to 
the extent of stone of equal quality to " The Quarry" ironstone. 

Before following up the account of the iron-works built since 1846, it 
now only remains fi>r me shortly to refer to some of the varioas analyses 
Vol. V^— Juk», 1857. b s 
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made at various times, of the ironstone from the different places, and, ni 
80 doing, I would wish to caution speculators in ironstone mines firom 
placing too great confidence in such analyses, however chemically correct 
they may be as to the identical piece of ore subjected to examination* 
They alone are not sufficient data on which to open out or condemn iron- 
stone mines, particularly in Cleveland, as so much depends on the 1 
getting of fair average samples of the ore, and applying such analyses, 
mathematically correct, to the bulk of the stone ; as also in respect to 
the difference of such at the outcrop, to that in the solid, arising from 
long exposure to the air and other causes ; as also the difference in the 
shell or crusts from the internal bulk — in the latter item alone varying 
in some cases from 10 to 15 per cent, of metallic iron. 

If, however, we perform our analyses upon a large scale — say a few 
hundred or thousand tons in the blast furnace — we subject it to a prae^ 
tical testy the objections as to good or bad workmanship applying 
equally to the chemical test as to this. On the other hand, I believe 
chemical analyses have been and are too much neglected in iron making, 
and would, probably, if more generally applied in regular work to all 
the materials used, be the means of important results as to quality. 

The analyses I have tabulated, as far as is practicable, having^ been 
made in various ways by various parties. Where they have been 
published, reference is made thereto for description of process and other 
details. The various works may be consulted advantageously, and, 
although the results are very various indeed, they are, in all probability, 
chemically and practically correct with regard to the actual specimens 
experimented on, and, at the same time, are perhaps in many instances 
wide of the reid results of the bulk of the mines. 

I first give analyses of the main or thick bed. — (See Table annexed.) 

The practical calculation is, that three tons of the north part of Cleve- 
land main seam will make one ton of iron, and that it requires nearly 
foiu' tons of Whitby main scam to one of iron. Notwithstanding the 
foregoing analyses, the main bed of Eston ironstone has often exceeded 
Dr. Maugham's estimate of 35 per cent, from the blast furnaces, I have 
no doubt up to 37 per cent. Of course allowance ought to be made 
for the difference there is between the pig iron from the blast fiimace 
and pure iron. I now give the analysis of the seam called the top 
seam of Cleveland. — (See annexed Table.) 

The foregoing analyses clearly shew the truth of the remark as to the 
irregularity of quaHty of this seam. 

I next give the analyses of the "Ingleby" top or third seam as follows :— 
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52-60 
65-00 
39-90 



a 
8 



I 



I 



J? 



J 



Toitlf. 



07 



25 

89 

17 
25 



•22 



•63 
•65 



•06 



•66 



-15 
-05 



•50 



7-40 

11-00 

5-60 



3-15 



14-10 
18-70 
14-22 
15*46 



14-60 



3-78 



1-26 



5-29 3*81 



4-23 



2-86 



1-47 



• •••• ••• 



1-59 



3-04 
""v — 



• • 



2-38 



trsoe 
0-48 
1-15 



• • •• 



1-93 



24-66 



18-45 



11-75 



•••• •••• 



3-95 
1-41 
0-27 
0-72 



• * • • 



• • • • 



1-16 



• • • 



100 
100 
100 



98-16 



• • 



• • 



• • 



• • 



97 
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36-82 
45-50 
87-93 
22-09 
16-69 
22-60 
29-72 
34-70 
25-69 
34-26 
82-27 

34-09 
41-86 



48-17 
56-00 

44-97 
37-72 

35-11 
44-97 



43-14 



35-94 
39-30 
39-82 
48H» 

• 

87-56 

85-10 
89in 
8M1 



These were at first, vii., Aprfl, 
1856,gri7en MBosedsle Abbej 
but corrected in the Jasnarj, 
1857, Paper.-See both Fkpers 
already referred to, i^., Mr. 
Crowder^s, named in the Aiui- 
Ijses of the main seamiromtone 



8ee Kr. Crowder^s Jan., 1857, 
Paper for details. This mine 
is an example of analysis not 
shewinc^the state of the bnUc. 



/ 



Oxide Iron, 75-45. 



See Mr. Crowder^s January, 
1857, Paper. 



Ayerages. 



See Mr. Crowdez's P^per of 

January, 1857. 
This affoids a good example of 

the error of tiUdng an ana^fsis 

akne of samplea as a eri- 

terioiiofthebulk. 



See Mr. CSrowdn^s Pimr, 
Jn., 1857. 
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The top band of this eeam avera^g tiro feet two inchefl is the tnaui 
feature of these mines, and what effect it will have on the qnality of the 
iron, by its use as a mixing stone, ia as yet untested by actual proof, 
considerable weight being placed thereon by the lessees, on account 
of the larf^ per centre of manganese named by Mr. Herapath. 

The only other analyses I have now to allude to are those named in Mr. 
Crowder's first paper, in April, 1866, as to (Scngdale) Swainby, viz. : — 



Ito. ]. 
Ho. 8. 
Ro. 3. 



27.. 



Sdltto 22- 

4ditU 

Tdlrto 

1 ditto Dodulu 
Na.6. 2aitlo poat.... 
No. 7. 9 dilto nodulci 
Ho. 8. ScuClmick 13- 



No. 6. 



.PnoilJiUaulna. Ltii*. Ut- Loabr 

-.13 72'.. 609.. 165. .030. .28-47.. 

..59 83.. 301.. I'S-I.. 0-70.. 16-26.. 10a-e».. 41-9 
16.. 38-84.. 7-U.. 8-96.. 3 26.. 2018.. lOO'Sa.. 27-11 
50..19 00..4GO..Ja'08..3'4I..3-r69..101-(>6..I3-» 
45..3I-S9..1 47.. 23-26.. 6-13.. 30-66.. 101 44.. S2-l: 
17 26.. 5 03. .28 00. .0 65.. 30-56.. 9724. .11-01 
■60.. aOIO.. 4-20.. 26-49.. 1-07.. 37-63.. 99-78.. 14-0; 
'86.. 38 60.. 2-40.. U-61.. 3 20.. 34 -84.. 100-40.. S6 91 



08. . 61-70. .3-tie.. 1-70.. 0-75.. 16-88.. 0908. .43-U 



Mr. Crowder calls attention to "the three top and two bottom bed^' 
being similar " to Hutton-Lowcross and other places, whilst the middle 
beds are very poor in iron and rich in lime," having formerly been tried 
for a true limestone. From the section already g^ven, Nos. 1 to and 
with No. 7, being from the seam known as the top seam, and No. 8 oi 
Scarthnick being the same as the present working seam, and ide&tica] 
with the main bed of Cleveland. 

I now continue the account of the erection of the blast furnaces since 
184C. 

The iron-woi-ks Laving now the advnntnge of an almof^t unlimited 
supply of ii-onstone Ly mil I'l-oni the north part of Cleveland, with the 
extra incentive of high rates ibr jiig iron during most of tliis period, the 
erection of blast furnaces increased very fast, and in the following order, 
(beginning where we left off,) viz. : — 

12th. lieiiiingfon Iron-irorks. — Belonging to Messrs. Lougi-idge, and 
consisting of two bkst fnrnnces. The first was erected about 1849, and 
the last in 185-1, and were intended for a mi.xture of local coal-measures 
ironstone with Cleveland (Whitby) stone. They have been out of blast 
since September, 1855. 

13th. Midilh-«bro' Jron-Korhx. — Belonging to Mcssi-s. Bolckow and 
Vaughao, consist of three furnaces, and were erected about 1862, for 
Eston ironist one. 

14th. Lstoa Iron-worin. — Belonging to Messrs. Bolckow and 
Vaughan, consisting of six furnaces, were erected about 18o3, for 
Eston ironstone. 
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15th. Cleveland Iron^works^ — Consisting of three fiirnaces, were 
erected in 1853 and 1854; belong- to Messrs. T. L. Elwon and Co.^ and 
were intended for Eston ironstone. 

16th. South Batik Iron-worhs. — Consist of three furnaces, were 
erected in 1854 and 1855, and belong to Messrs. Bemhard Samuelson, 
and Co., and were also intended for Eston ironstone. 

17th. Tees Iran-works. — Consist of four furnaces, were erected about 
1854, and belong to Messrs. Gilkes, Wilson, & Co., being intended for 
Hutton-Lowcross and other Cleveland ironstone. 

18th. Darlington Albert Hill Ironworks. — Belong to the South 
Durham Iron Company, and consist of three furnaces. Two were 
erected about 1854, and one in 185 7, f for Hutton-Lowcross and other 
Cleveland ironstone. 

19th. Oi^mesby Iron-works, — Belong to Messrs. Cochrane and Co., 
consist of four furnaces, and were erected in 1854 and 1855, for Hutton- 
Lowcross and other Cleveland ironstone. 

20th. Clarence Iron-works. — Belong to Messrs. Bell Brothers, con- 
sist of three furnaces, and were erected in 1854 and 1855, principally 
for Normanby ironstone. 

21st. Stockton Iron-works. — Belong to Messrs. Holdsworth, Bening- 
ton, Byers, and Co., and consist of three furnaces, erected in 1854 
and 1855, for Swainby and other Cleveland ironstone. 

22nd. Wallsend Iron-works. — Belong to Messrs. Palmer and Co. 
(lately to Messrs. Carr & Co.), and consist of two furnaces, and were 
erected in 1854 and 1855, for the so-called top seam ironstone from the 
coast. 

23rd. Felling Iron-works. — Belong to Messrs. Pattinson and Bell, 
consist of two furnaces, and were erected in 1854 and 1855, for Nor- 
manby and other (Cleveland ironstone. 

24th. Bradley Iron-works. — Belong to Messrs. Richardson and Co., 
consist of four furnaces, and were erected in 1854 and 1855, partly 
for local ironstone as well as Cleveland ironstone. 

25th. Iforton Iron-works.X — Belong to Messrs. Warner & Co., con- 
sist of two furnaces, and were erected in 1856, principally for the Swainby 
and North Yorkshire and Cleveland Railway ironstones. 

* Since this paper vas read, an arrangement has been made, by which these iron- 
works have become the property of Messrs. 3olckow and Yau^fhan; and Messrs. Elwon, 
Malcolm, and Co., have commenced the erection of new iron-works, near Eaton Junction, 
to consist of two or three furnaces, and to be called the Clay Lane Iron-work*. 

t Has been put into blast since this paper was read. 

X TLe " Big Ben'* bell oi Weetmiiuter Farliament Honsee, was cast at these works. 
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16th. Cleveland Iron-works.* — Consisting of three fximaces, were 
erected in 1853 and 1854; belong to Messrs. T. L. Elwon and Co., and 

■ 

were intended for Eston ironstone. 

16th. South Bank Iron-worht. — Consist of three fhmaces, were 
erected in 1854 and 1855, and belong to Messrs. Bemhard Samoelson, 
and Co., and were also intended for Eston ironstone. 

17th. Tees Iron-works. — Consist of four furnaces, were erected about 
1854, and belong to Messrs. Gilkes, Wilson, & Co., being intended for 
Hutton-Lowcross and other Cleveland ironstone. 

18th. Darlington Albert Hill Ironworks. — Belong to the South 
Durham Iron Company, and consist of three fdmaces. Two were 
erected about 1854, and one in 185 7, t for Hutton-Lowcross and other 
Cleveland ironstone. 

19th. Ormesbt/ Iron-works. — Belong to Messrs. Cochrane and Co., 
consist of four furnaces, and were erected in 1854 and 1855, for Hutton- 
Lowcross and other Cleveland ironstone. 

20th. Clarence Iron-works. — Belong to Messrs. Bell BrotiierB, con- 
sist of three furnaces, and were erected in 1854 and 1855, principallj 
for Normanbj ironstone. 

21st. Stockton Iron-works. — Belong to Messrs. Holdsworth, Bemiig' 
ton, Bjers, and Co., and consist of three furnaces, erected in 1854 
and 1855, for Swainbj and other Cleveland ironstone. 

22nd. Wallsend Iron^works. — Belong to Mesns. Pftfaner tod Co* 
(lately to Messrs. Carr & Co.), and consist of two fomaees, and were 
erected in 1854 and 1855, for the so-called top seam iroostooe from the 
coast. 

2drd. Felling Iron-works. — Belong to MesRS. Pattiofon and BeU, 
consist of two furnaces, and were erected in 1854 tod 1855, for Nor- 
manby and other (Jleveland ironstone. 

24th. Bradley Iron-works. — Bekog to HeMn. Bichardson and Co., 
consist of four fiimaces, and were erected in 1854 and 1855, pftrtly 
for local ironstone as well as Clevelaiid ironstone. 

25th. liorton Iron-wcrks.l — ^Belong' to Messrs. Warner A, Co., con- 
sist of two furnaces, and were erected in 1856, prineipally for the Swambr 
and North Yorkshire and dewdand Baibray ironstones. 



• Since thi* jwper wm md, sa mnrnms^m^ ^^TvL?!^' ^ wlii^di then* i 
worlu have become the pr wpe flj ©f Meaw*. «J«i«««w M TMij|haft j a^^ M*^!!*^ 
Malcolm, and Co., bare commenced the ereetM «* ^^^Jl^-^irks iw^ E^!^ ^ 



? ne«BiffB«rbdl«<WMi-l-»»«rin 1 *^m^wmt^^ 0^ 
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SCtli. Washington Iron-morht. — Belong to the Washington Cbemieal 
Ontipany and Messrs. Bell BrotUerE, consist of one fam&ce, and were 
flncted in 1856, for Normonby and other Cleveland ironstone. 

97th. Hallrvhistle Iron-teorks. — Belong ta Mr. Joseph Beasley, Jan., 
fiota Birmingham, consist of one furnace, and were erected ia 1850, for 
local claj ironstone and brown hematite from near Alston ; still, by 
nilway communication, they may be considered to belong; to the nortli- 
Mit part of the North of Englnnd. 

Thus, it will he seen that, from 1840 to and with 1851, a period of 
ttnfe$xt, we hsTo onlj one new Aunaoe erected, til, at Bedlingtoa, b 
18AB. But it is to be remembered tliat it was dming this period tint a 
■erere <1py'"«»i crini exieted, as also th^ the priee of jag iron was vetj 
low dmiBg p«urt of this time;* then, from 1861 te the present yaw 1867, 
oe say ■ period of only ax yean, we hare the lai^ number of fofty- 
eight mora fbrsaoes erected, and nearly all for Clereland iimmtane; 
maldng now a total of eig^hty-six blast fomaoes, besides t^ fblknrii^ 
tenf furnaces, either in course of erectitm m under arrangements 6r fti 
same, as well as others said to be contemplated, vis. ; — 

SSth. . SmMunu Iron and G>al-m?rka. — Consisting of two funweoi^ 
an situated six miles from the North-Eastem Railway, north of HorpeCh, 
ll^-nMiuiiberland (and come into the list under the head of Hortfi id 
Sngjnu), and are intended primarily for local ironstone from the car- 
boni^ouB limestone measures, similar to Ridsdale Iron-workB. 

39th. Vuitoria Irm-morkt (Wreck HiE, near Hinderwell).— Km 
been abready alluded to, being on the sea coast, and are intended tc 
consist of two furnaces. 

30th. Jamm Iron-worit. — Belong to Messrs. Palmer & Co., and an 
intended to consist of two furnaces for the (sea coast) Rosedale ironstone 

31st. Middletbro' Nero or Teet-iide Iron-morTu. — Belong to Messra 
Snowdon and Hopkins, and consist of two furnaces, being intended foi 
Cleveland ironstone. - 

• The prin of piff [ran [[To. 1] on tbs CljJe, ftom 1840 la and with 1856, to ai 

fbllowi ■.—8rt " Chart of tb« Propertua and PriCM of tbe Hetali ebitAj need in thi 

Art! and Hanufactore," Ac., bj William Jobniton, metal menbant, Olai^ow. 

ATsragapilonofinelal* from 1840 to I8S6,vitfa bigheat and lowcat limit of prion, &e 

Price par Isn of Pli Inn (No. 1) oa tha a^da. 

1S40 ..£3 11 5 11844 ..£8 13 | IMS ..£S G 11862 ..£3 S 4 

1641 ..347 1845 ..4 2 B I 1849 .. S 6 3 [ IB53 ..3 1 11 

1S42 .. 9 14 7 1 1840 .. 3 12 6 TSGO .. S 4 1 1854 ..4 111 

1843 ..2 4 I 1847 .. 3 3 4 | 1851 .. S I 3 | 1855 ..3 11 7 

A«f»t> P»*<* "wa ~ ■ 

£8 18 10 .. 
t 8ine« tbli paper wai read CI^ Ztuu Jroa-iwrfa hare been begun, thus makin] 
■lareD aew Qoea, and tblrty-tlute in all. 
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S2nd. Seekhole Iron^tvorks, — ^These works are intended to consist oi 
two furnaces, and have been already alluded to as belonging to a public 
company called the Whitby Iron Company (Limited). 

It now only remains to notice a few of the most prominent results in 
the district ; and the first is a most direct one, on the Stockton and 
Darlington Railway, raising that railway from its somewhat depressed 
state of 1850, to one of extreme financial prosperity at the present 
time. The following extracts from the Company's accounts (including 
Wear Valley, Redcar, and Weardale Extension Railways) will shew the 
extraordinary increase of traffic, viz. : — 





Coals and Coke 
exported. 




Lime and 
Limestone. 


1 
2 


Total. 


1. 1845. — ^The year before the "^ 

opening" of Witton J 
Park Iron- works ) 

2. 1846.— The date of ditto \ 

opening S 

3. 1851.— The year of the S 

opening* of Eaton ^ 
mines 3 

4. 1856, or last vear 


Tons. 
567,036 

444,527 

441,352 
219,591 


Tons. 
859,993 

428,614 

1,017,644 
1,557,624 


Tons. 
9,714 

38!l39 

120,604 
299,788 


Tons. 
14* 

31,831 

279,607 
875,199 


Tons. 
936,757 

943,111 

1,859,207 
2,952,202 





The increase of ironstone, limestone, coke, and coals for iron-works, 
will be seen to be as marked as the decrease of coals and coke for export, 
the aggregate increase being very marked within the last five years : 
and the aggregate tonnage of all kinds being about dj million tons in 
1856. Of course this extension of traffic applies, in a modified extent, 
to the other railways and means of transit in the district. 

On the South Durham Coal-field this great extension of iron-making 
cannot but have had, and will continue to have, a most wonderfid effect, 
when we consider that there are eighty-six blast furnaces altogether, of 
which seventy-three are at present in blast, to which the supply of Cleve- 
land ironstone is equal to sixty-five furnaces, leaving only eight furnaces 
in extent to be supplied from other sources. And out of these sixty-five 
furnaces about two-thirds are drawing their supply of coal from the South 



* Sent from Mlddlesbro' to Witton Park Iron-works. 
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View of finding the continuation of that coal field under the lias forma- 
tion. It is not my intention to express any opinion hereon, beyond 
admitting its possibility, and giving a few facts in connection therewith : 
as, if coal of suitable thickness, quality, and depth from the surface, be 
obtained, I need hardly say its importance cannot well be overrated. 

Both a sinking and borings have been made within the last eighteen 
months at Coatham, near Redcar, to the depth of about thirty-two 
fathoms, but, although rumour said a four feet seam of coal was found in 
the first boring, (on which, if there, the usual value of lessors' interest, 
stipulated for by a mining engineer of experience, was quadrupled), 
such seam, if ever there, disappeared on the approach of the sinking 
and further boring. These parties stopped boring in April last, being 
then, I understand, about thirty fathoms down, but no coal has been found, 
only shale and thin limestone beds.* At Kirklevington, (near Yarm), 
Lord Falkland has bored to a depth of upwards of 100 fathoms, in which 
he has gone through various beds of sandstone, and is said to have gone 
through the magnesian limestone, and now to be boring in the lower new 
red sandstone, having previously passed through two or three thin coal 
seams of two to three inches thick. These two places represent the present 
trials. As regards the former, W. W. Smyth, M.A., in the ^'Geological 
Survey, 1866," (already quoted from), has a foot-note as follows, — "It 
is intelligible that the discover}*^ of neighbouring coal should be regarded 
as a desideratum ; but it says little for the spread of sound knowledge 
in the district, that at the present time a trial for coal should be in oper- 
ation at Bedcar, where people, more sanguine than prudent, are founding 
their hopes on the very shales, loaded with lias fossils, which, as has been 
pointed out to them by a geological neighbour, distinctly warn them to 
desist." The warning here alluded to I presume to be that of Professor 
Phillips, in his work, already mentioned, of 1829, and fit)m which I now 
quote: — "the opinions of marking colliers on this point have too often been 
preferred to the legitimate deductions of science, and even yet persons will, 
perhaps, be found willing to credit the delusive tale of finding good coal 
by going deeper. But the warning must be given though it be disre- 
garded, and from all the natural exhibitions on the coast, as well as from 
the result of every experiment inland, I am compelled to state, that any 
hope of discovering seams of coal more than eighteen inches or two feet 

* In 1778, a borings was made at Coatham, by the late Sir Charlea Turner, to the 
depth of fbr^ or fifty fathoms, but no coal was found. (See J. W. Ord's Hlstoiy of 
Clereland, 1846.) 

Vol. v.— Jokb, 1857. » » 
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in any part of the strata ahoee the npper lias or alum sLale, 
I supported by reason and experience. That the coal measures 

uu and Western Yorkshire exist (covered by magnesian lime- 
luiu red sandstone) beneath the lias, is prohahle, hut the practi'ca- 
,j of reaching tliem by pits, even in Cleveland, or near York, is very 
istionahio, and the expense of the experiment may be ruinous." Still, 
ao I have said before, it is possible to Rod the South Durham coal 
measures, but, of course, belom the lias. I rjuite agree with the Pro- 
fessor's remarks as to no thick coal seams being above the lias, but, not- 
withstanding the remarks just quoted, nothing has yet been shown to 
prove that the South Diirliam coal-field does not lie within reasonable 
depth behfB the lias. Others Iinve bored on the coast, amongst them 
are, Zachary Moore, about 17iO, and Lord Dundas in 1704. (See J. IF". 
OriCs rvorlt of 1848.J 

At Dinsdale, on the Tees, in 1789, seveml trials for coal were made, 
two of the borings being carried to the respective depths of sixty-six 
and seventy-four fathoms, of which thnty-two fathoms of the lowest 
beds met with consisted of white and grey sandstone, without any mix- 
ture of the red strata. The deepest Dinsdale boring, viz., Woodhead, is 
the one from which Middloton Spa now issues, being from a blue stratum 
lying under gypsum, at the depth of about 19J fathoms. 

At Entercommon, near Smeaton, three miles south of Dinsdale, a 
boring was made to the depth of lllj fathoms, with a similar bottom to 
the two at Dinsdale, and fifty fathoms, near the surfece, of red sandstone 
with a few bands of hard stone. 

These last particulars I take 'from the works of the Rev, G, Young, 
and G. C, Greenwell, respectively; from the latter of which I transcribe 
a section of the strata at Ougbton, near Hartlepool, viz. ; — 

. , , , Fn". n. lo. 

Cla^i gnvel, Bud nna ]2 3 o 

Red «Bnd and land; day 2 4 10 

ClB7>nd>aDd 7 s o 

'Brown, r«d, uid white freoCone, vith occuional b«di of led and dark ~i 

sh^, ind abed of vhiteitoDeteaembllag "tpur," probablj gypaum, > 66 S 

4 fn. At 4S fma, 6 ft. 2 In. below the claj ) 

Coal 4 

Brewn and while fteeslone, with a bed of while stone, as above, and hard ) o a a 

bedaofwhin J 8 3 8 

S7 2 6 

Mr. Greenwell, in his work just quoted, in order to make the likoli- 

■ k cam of IbiB BccDUDt ia my poseeMlon males Ibii 4 fl. 6 in. more, and thus Uie 
total 88 bthomi ft. 11 iu. 
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hood of coal being found in Cleveland greater, supposes that the red 
sandstone and coal measures may become conformable at this point; 
and without calling this in question^ I think other reasons may be given 
why the finding of coal here may be pomble, and in order to ^'vq data 
for judgment hereon^ I have appended hereto an outline section of the 
coast from Hartlepool to Castle Eden {see Map No. 7), and thence 
northward to Seaton pit, the latter part of the section being taken from 
the paper of Mr. Wood, President of this Institute,* and I also give the 
following sketch in illustration of the possible effect of an assumed 
heaving of the primary rocks in the vale of the Tees. {See Diagram,) 
On the other hand, if no change in the disposition of the new forma- 
tions, with the coal and other older formations, either by dislocations, 
upheaving, or otherwise, after leaving Castle Eden, then Professor 
Phillips is likely to be correct ; but, of course, the whole, as said before, 
is, until proved, ideal, and only a possible fact. In conclusion, I must 
not omit to notice the expected greater facilities of importing hematite 
from the Ulverstone and Whitehaven districts by the now expected rail- 
way from Barnard Castle to join the Lancaster and Carlisle Railway, 
viz.,f the South Durham and Lancashire Union Railway, and with a very 
small per centage of which hematite, and reasonable care on the part of 
the proprietors of blast furnaces, there can be no doubt of iron of the 
best quality, and at a reasonable rate, continuing to be made in the 
district. 

* On the Ma^esian Limestone at the Seaham and Seaton TVinning, read before tliia 
Institute. (See Vol. Y. of this Institute's ** Transactions.") 

t The Boyal Assent has been g^ven to the Act for this railway since this paper was 
lead. 
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LsmingloD . . 

RidedalH.... 
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Hell BroLbers ... 
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I SlDDhDpa .. . 

Crook Hall . . 
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an Puk 



WeardBle Iron Company 
DerwcQt Iron Compunj 
Wfardnle Iron Company 1 
fiokkow unci Vaughui 



1 = 13 Total fram \64S 
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Bolckov itnd Yaughaii 
Ditto 

ElwonaadCo 

B. SamuplBon ind Co. 
Qilkes, Wll8Dii,iuidCo... 
South Durliam Irou- 

Cocbrane and Co. ... 

UoldawQTth, lietinitig- ) 
Ion, Bjer«, i: Co. . ■ 

Palmer aud Co 

PattinaoQ and Bell .. 

Itiobardaon and Co. . . 

Warner & Co 

Wtt.binKIDn Cheoiicf 
Co. and Bell Brotliei 

J. Beiulej, jun 



ynMHlioii-wiH'kilianbMaKiUllif Eliron aadCo. lofislckmruul Vaughaa, ■! 
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PAULS, BUCK, AND CO.'S CONTINENTAL REPORT. 

Middlubn^-im'Tees, January lAth, 1857. 
SIR, 

We beg leave to lay again before yon a Yearly Report of the iron mann- 
facturing- of this district, principally with respect to pig iron ; this is a task which 
affords us the more pleasure as we have to state a further considerable increase in the 
iron trade of this place. 

The annexed statistic tables of the past year, compared with those of 1855, exhibit 
an increase both in the production and exportation, new markets having been found for 
the produce of this district In the course of last year three new furnaces were put in 
blast, which, together with those in existence before, have been working, with some 
slight exceptions throughout the year. Our makers have used every exertion to improve 
stUl more the quality of the iron, and we may state that their endeavours have been 
attended with very great success, inasmuch as the foundry pig iron of this district has 
now almost entirely displaced Scotch iron in the foundries of South Yorkshire and 
Lanoashire, and is now used extensively in all parts of the Kingdom. It has also found 
a good reception on the Continent, said large orders are now in makers^ hands for 
foreigpi shipment. 

The fluctuation in prices was not so considerable as in previous years, and the 
difference between the highest and lowest range did not exceed 7s. per ton. The high 
rates of discount were of beneficial influence to the trade, so &r as they checked <P*cu- 
lative business, and prices, therefore, ranged in accordance with the proportions of pro- 
duction and legitimate demand. 

Against the moderate stock of 25,800 tons, there are sold already about 19,000 tons 
for delivery in Spring, and a brisk business is expected this year, whilst our makers, 
with larg« orders on hand, have already raised their demands. Most of our foundera 
have to execute very extensive contracts, which will call forth a great demand for local 
consumption. It is also of g^reat importance that the Belgian markets have lately been 
thrown open to the trade, by a considerable reduction in the import duty of that country. 

Our rolling mills were in full operation during last year, acd the dullness of the trade 
of Staffordshire and other districts did not extend to our district. At prices ranging 
from £8 10s. to £9 per ton, extensive rail contracts have been executed. Common bar 
iron hstt not been sold under £8 per ton, and ** best" not under £9 ; many sales were 
however effected at higher prices during the first part of the year. There have also 
been concluded of late, some important contracts for the supply of rails, which will 
occupy the rolling mills of this place for a considerable time. 

The increasing importance of Middleabro' in the export trade, and great improve- 
ments that have lately been made in the river, attract a larger number of vessels to our 
port which renders it daily easier to effect prompt shipments at moderate rates. 

We are. Sir, 

Your obedient Servants, 

PAULS, BUCK, k CO. 

PRESENT QUOTATIONS. 

No. 1. No. 8. ViorKsd iron. 

Pig iron, best brands .... 72s. . . 69s 66s. to 67s. per ton. free on board here, 

exclusive of commission. 
£ •, d. 
Bar iron, common .... 8 5 per ton, free on board here, inclusive of commission. 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 



Do. best 

Boiler plates 12 

Shipplates 10 10 

Angle iron 11 

Sheetiron 12 

Hoop iron 10 

NaUiods 10 



Rails, Anchors, Chains, Oas and Water Pipes, etc. 



SHIPMENTS TO POKEIGS P0RT3 OF PIQ IHON OF THE CLETELASD 
DISTEIOT DCaiHQ THE YEAR 1656. 



GERMANY— 

Hamburg. ■ ■ 
Uubiuj • • • 
AItoii& 

Ilrake 

Turd 

GeeateDdorf. 
Elafietfa . . . 
Flottewedel . 

Nordeii . . . 

Wlsmor ... 
Stralaaiid ■ - . 
Qriefawald ■ 

Stettin 

Durnig 

Sonig^b«rg 
Memel 



UOLLIND— 

Amsterdun . 
Rutlerdun . 
Docdrwbt ■ 
Scliiedam.. . 
Flusliiug . ■ . 
Qiouingen , 



BELOniM 

BruEieli . 



Ghent .. 



DENMARK— 

Copenliagvn .. 

EliInoT , 

Odenae 

Kjborg' 

Faaborg ...... 

Ilocgens ..... 

Frcdrickarmrk.. 



Eibe.. 
Socderbor^ ■ ■ 
Apenrade . . ■ . 
Hobroe ■ - ■ . ■ 
HJorbeck . . . . 
Raodera . . . . 
Bogenso . . . . 



Curied lanrard SOIG 






DEBTI.VAII0I4. 



Rendaborg .. 
Flengburg ,. 
lladEinleben 

SWEDEN & NOaWAT 
Stockbolm .... 

M«lmS 

Gotbeubnrfr 

Cbristluia 

Drontheim .... 
Fatii 

RDSSli— 

Cronetadt 

Sveaborg ... — 

FRANCE— 

DunUrk 

Boulofcoe — ... 

Abbeville 

8t. Valerj 

Dieppe 

Fecamp 

Cberbourg .... 

NuiteB 

Cboreule 

Bordeaux 

MuseUli^a .... 

ITALY— 

Gonoa 

Naples 

SPAIN & PORTUaAI. 

BarccloDa 

AUcnnts 

Bevllle 



N.D. — dm toiu of the aboro baiu been abippcd frgm the Hiutlepaolf 
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COMPARATIVE TABLE OF FOREIGN SHIPMENTS. 

Sweden and 
Oermany. Holland. Belgium. Denmark. Norway. Buiria. 

1855 10,120 .... 2,133 .... .... 101 .... 587 .... 

1856 21,159 .... 9,584 .... 263 .... 2,472 .... 1,419 .... 940 

8p4In and Total. 

France. Italy. Portner^L Africa. Anctralia. Tone. 

1855 6,289 .... 962.... 60 ..•• 166.... ..20,418 

1856 12,598 .... 515 .... 851 .... .... 6 .• 49,807 

Tons. Tone. 

Production during the year 1856 247,500 

Stock, ultimo December, 1855 18,500 

Shipments Foreig^n, 1856 49,807 

Stock, ultimo December, 1856; 25,800 

Remains for local consumption, shipment's coastwise, ) « qq qqa 

and forwarded per rail to the interior 5 ' 

266,000 266,000 

Shipments Foreign of Pig Iron during 1856, from the prodaoe of Consett, Felling, 

Wallsend, &o., Iron-works. 

Tons. 

Newcastle 10,300 

Sunderland 7,476 

Shipments Foreign during 1856, of Forged Rolled Iron, and CastingB, as under:— 

Newcastle and Shields. Sanderland. Hartlepoole. MiddlesbrD.' 

18,681 tons. 6,416 tons. 1,047 tons. 25,563 tons. 



AVERAGE PRICES. 



18&5. No. 1. 

s. d. 

January 68 

February 63 6 

March 61 6 

April 63 6 

May 68 

June 77 6 

July 76 6 

August 82 

September .... 82 

October 78 6 

November .... 78 6 

December 77 6 

Average price.. 73 



No. 


8. 


s. 


d. 


65 


6 


62 





59 


6 


61 





65 


6 


74 


6 


73 





78 


6 


78 





76 





75 


6 


75 





70 


4 



I860. 



No. 1. 
a. d. 















January 77 

Februaiy 71 

March 71 

April 73 

May 75 

June 74 

July 72 6 

August 72 6 

September. 72 

October 70 

November 70 

December 72 



70 4 Average price. • 72 6 



... 
... I 
. . • < 
• . . < 
. . . < 
. • • < 
... 
... I 
• #. 
... I 
... 

a • . < 

... I 



No. 9. 

s. d. 

73 6 

68 

67 

68 6 
70 
68 6 
68 



68 
68 
66 
66 










68 6 
68 4 



Average number of furnaces in activity during the year 1856 . • 33. 
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NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



ANNIVERSARY MEETING, THURSDAY, AUGUST 6, 1857, IN THE ROOMS OP 
THE INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE- 



NiCHOLAs WooD; Esq., President of the Institute, in the Chair. 



The Secretary having read the minutes of the Council, the following 
gentlemen were elected members of the Institute, viz : — Mr. Anthony 
Seymour, Newcastle ; Mr. W. Routledge, jun., Shincliffe Colliery, near 
Durham. 

The Secretary next read the Annual Report of the Institute. 

The President then moved that the Report read be received and 
adopted, which was carried unanimously. 

The following resolutions, founded on the Report, were then consecu« 
tively put and carried: — 

Firit,^*^ That the Fossils of the Coal Formation, delineated in lindley and Hutton'a 
Fossil Flora, be purchased by the Institute for the sum of £150, together with a copy of 
the '* Transactions " of the Institute up to this date, as previously agreed upon with Mr. 
Lawn, the present owner of the fossils. The said sum of £150 to include the cabinets 
containing* the specimens and any documents or drawings that accompany them." 

Seamdf — " That the Copyright of all papers communicated to and accepted by the 
Institute, become vested in the Institute, and such communications are not to be pub- 
lished for sale or otherwise without the permission of the Coonoil." 

The Secretary then read the Report of the Finance Committee. 
The President, after the report was received and adopted, congratu- 
luted the members on the prosperous state of the Institute,bothwith respect 
Vol. v.— August, 1857. o o 
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to the increase of its members and funcU. In regard to the latter depart- 
ment, lie thought the financial position of the Institute wes principall; 
owing to the indefatigable exertions of the Treasurer, who, hitherto, had 
performed his duty in a most e£cient nnd satisfactory manner. As a 
mark of their high estimation of their excellent Treasurer, he begged to 
move a vote of thanks to Mr. B. F. Boyd, the Treasurer, for the able 
manner in which he had conducted the business of the Institute ; and also 
to the Financial Committee for the satisfactory report they had presented. 

The thanks o£ the Institute to Mr. Boyd and to the Finance Com- 
mittee respectively, was then moved and carried unanimously. 

The Sechetary having read a letter received from the Natural History 
Society, soHciting the co-operation and assistance of the Institute in 
obtaining a more eligible building than the present for the exhibition of 
their collection of Natural History, &c., 

The Phesident observed, that he thought it desirable that the Institute 
should co-operate with the Natural History Society in obtaining suitable 
rooms for tho exhibition of their specimens. It would be obvious that 
as soon as the Institute came into possession of Mr. Hutton's coUectioD 
of fossils, it would require some place to exhibit them ; it, therefore, 
seemed that tho proposition of the Natural History Society formed ao 
opening by which both parties might be accommodated. If the meeting' 
thought right they might refer the letter to the CounoU, who would take 
such steps as they thought proper, and then report upon the subject at 
the next meeting. 

After a few obserrations from one or two members, it was agreed to 
refer the letter to the consideration of the Council to report thetent. 

The President then presented to the Institute Thorp's Diagram of 
the Yorkshire Coal-field. 

The President next obserred that, before he closed that part of the 
proceediags of the meeting, he thought it necessary to make a few 
remarks on the present state, and future prospects of the Institute. In 
the first place, it must be highly gratifying to every member of the Tnsti- 
tute to witness the rapid progress it had made since its commencement. 
No one, he flattered himself, could doubt the eligibility and great useiiil- 
ness of such an institution. In regard to the several papers read d wring 
the year, he thought they did great credit to those members of the Institute 
who produced them ; but it could not escape observation, that although the 
papers were excellent, yet there was a paucity in the discussions of them, 
and this had often been the subject of remark both here and elsewhere. 
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It^ therefore; must have occurred to the members of the Institute; that the 
discussions upon the several papers were by no means followed up with 
that advantage and usefulness which ought to take place at their meetings^ 
and amongst so many members of such acknowledged practical ability. 
He; for ono; could not satisfactorily define the reason of thiS; although it 
appeared consequent on the thin attendance at the Monthly Meetings. 
The thin attendance might be attributable to gentlemen reading the 
papers at home after they were printed; and; satisfied with their indi- 
vidual cogitations of them; did not think it worth while attending the 
meetings for their discussion at the Institute. The custom; as they 
kneW; was to read paperS; and at the succeeding meeting to discuss 
them; but those discussions have not always followed in their order. 
Some memberS; on the other hand; might consider the discussion upon 
one paper not sufficient to induce them to come. It had; however; occur- 
red to him that; perhapS; it would be better if they did not meet so 
frequently ; and that once in two monthS; when they would have a paper 
read; and also a discussion of the paper read at the preceding meeting; 
would have the tendency to improve the attendance at their meetings for 
discussion. If they adopted that plan then they could have a paper read 
at one meeting; and discussed at the following. He sincerely regretted; 
at those discussions; the absence of the old and experienced members of 
the profession. Some paperS; of course; to them; might contain matters 
of everyday occurrence; and to them of no apparent importance ^ but, 
to the younger members of the Institute; the attendance of members of 
standing and experience at their meetings; and especially any observa- 
tions from them; could not fail but to encourage and benefit the younger 
and less experienced members of the profession. If they could there- 
fore add to the general interest of the meetings that would; he trusted; 
tend to draw together a large attendance of the younger members of the 
Institute. Ho; therefore; would propose to the meeting before it sepa- 
rated; a resolution as to the expediency of having their General Meetings 
only every two months instead of every month; as at present. There 
was another subject to which he would also briefly aUudC; and that was 
the proposed Mining and Manufacturing College. The Committee; to 
whom they had entrusted the management of the undertaking; had been 
unceasing in their efforts; and; although not so successful as they could 
desirO; yet they havO; he was happy to say; made some progress towards 
its establishment. Some members of the Committee had had meetings 
with Lord Granville and Sir George Grey on the subject, and had pre- 
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tauted a memorifll to the Gorerament. The last meetmg was highly sa* 
tisfactory, u both Lord Granville and Sir George Grey expressed them- 
selves Botisfied it was eitremely desirable that a proper system of education 
ehonld be extended to the profession generally, and especially to the prac- 
tical managers of mines. It was represented to the Hon. Baronet that 
there were twelve thousand practical managers of mises and only twelve 
Inspectors, and that it waa obvious it would be of infinitely greater 
advantage that these twelve thousand managers should he thoroughly 
instructed and educated, than that so large a siua as ahout £14,000 should 
he paid annually to twelve inspectors. In making this remark, ho did 
not in the least mean to depreciate the services of those gentlemes 
appointed as inspectors, because he believed, in the dischai^ of their 
duties, they had been extremely useftd, and especially in enforcing the 
rules connected with the working of mines ; yet, after all, they ought not 
to loose sight of the twelve thousand practical operatives, and practical 
managers of the mines, who, in many instances, are so lamentably defi- 
cient in education. The Goyerament, he was glad to say, he though^ 
were impressed with the necessity of promoting a better system of 
education, and had sent Dr, Playfairto attend a meeting of the Commtttas 
in Manchester, in order, if possible, to strike out some practicable result. 
Since that meeting a report had been drawn out by the Committee, and 
they only waited the reply of the Government to the report which 
would bo made by Dr. Playfair, and of some other enquiries which were 
suggested at that meeting. Tliey must, therefore, have every confidence 
in tbe Commitl«e. He thought it his duty to state what had been 
done up to the present time, and he only begged to add that be hoped 
they would, at no distant period, arrive at a siiccessiul result. 

Some conversation neit ensued relative to the propriety of altering 
the day of tbe General Monthly Meetings from Thursday to Friday; 
and also of diminishing the General Meetings from every month to every 
two months. After a brief discussion, the following resolution was 
proposed by the President, and carried : — 

"Tbnt, in order to iDduceabellcr Blteiiduiceat llio Oenerol U«eliag«, it ia reaolved 
tlmt thoie muHting-s sliftll tnks placs every seooiid month, — eej in Octotinr, Deoembcr, 
Febraary, April, June, and Au^il ; ruiJ that any paper read at such meetings be 
diaousaed the meetinj neit aueceeding." 

The President remarked that, amidst the numerous panaceas for the 
prevention of accidents which he had received, there were not many which 



229 

he thought worth the notice of the Institute. One plan was from Dr. 
Hawkins^ whom he had invited to come and explain it ; and the other 
was sent to him bj a gentleman of the name of Arundel^ who had the 
management of some coal mines near Leeds^ which he (the President) 
must saj was simple and usefnl. It^ however^ contained nothing new 
to the Mining Engineers of this district, as it was merely following out 
the system of splitting of the air ; which system had not been carried 
out to the extent in Yorkshire as it had been in Northumberland and 
Durham. The President here briefly explained the system from the 
plan ; after which he proceeded with the reading of his paper on the 
"Accident at Lundhill Colliery." 

Mr. Elliot, at the termination of the paper, begged to propose a 
Yoto of thanks to the President for his past services to the Institute. 
In doing so, he briefly eulogized his character and great abilities, and 
observed that, whether they looked upon him as the President of the 
Institute, or in any other capacity, Mr. Wood was ever ready to lend 
his influence and devote his yaluable talents. In regard to the Institute, 
his attention and unwearied exertions to promote its welfare and pros- 
perity were known to all its members j and he had only to propose the 
motion to receive the unanimous and spontaneous thanks of the meeting. 
(Applause.) 

Mr. Potter having seconded the motion, it was carried by acclama- 
tion. 

The President, in acknowledging the honour done him, said he was 
extremely obliged to them. He could assure them that he had at heart 
the great objects of that Institute, and no exertion of his should be 
wanting to bring it to a successful result. What had already been 
accomplished could not fail but to be highly satisfactory to every 
member of the Institute. The several papers produced and read at the 
Institute displayed great ability and experience, and had placed the 
Institute in a high and enviable position ; and all that was required for 
the future was, for every member to exert himself to ensure a further 
measiu'e of prosperity, so that the Institute should be the means of 
imparting instruction and knowledge to the profession at large, and to 
the country generally. (Applause.) 

The meeting then separated. 
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EXPLOSION OF PIBE-DAMP 



AX tBM 



LUNDHILL COLLIEEY. 



aits: 



By NICHOLAS WOOD, Prbsidbnt. 

On the 19th of February, 1857, an explosion of fire-damp took place at 
Lundhill Colliery, near Bamsley, in Yorkshire ', which, for the loss of 
life, has been hitherto unprecedented in the trade, comprising no less 
than 189 persons. Having been called upon to assist in recovering the 
bodies of those persons, and in restoring the ventilation of the colliery, I 
have thought an account of the circumstances attendant upon the explo- 
sion, of the means adopted to recover the bodies of so vast a number of 
persons, and of the system of ventilation generally practised in that 
district would be useful to the Institution; and I therefore take the 
first opportunity of laying before it such of the facts as have come 
under my observation, together with such observations thereon as these 
facts have elicited. 

The Lundhill Colliery is situated about five miles west firom Bamsley, 
and is in the centre almost of what is called the Bamsley district, the 
pit being sunk to the main coal or Bamsley seam. 

The following is a section of Hie strata sank through in the downcast 
shaft at the Lundhill Colliery : — 

Strata mnk through in the 11 J feet ehaft, Lundhitt Colliery. 

Tda.StIiu 
Sou 2 2 

QrejBton !! !'!.'!'.!Ii'.!!!i!!!!! J ^ * ^ 

BIuMtone, mixed with cank Und 7 2 6 

Strong bluestone ^ 8 4 

Bind, with iromitone 12 9 

WATHWOOB COAL, or MILTON FIELB COAL. • 1 10 

Carried forward #•••#•••••»••# 40 10 
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V<tL n. la. 

Broufhl forward *6 10 

SpiTin 1 <* 

(Strengbind 1 1 11 

( Vcrj atronp bind 10 

Slono bind 6 

(BiMkditW ■-• 6 

(BlKkgbalo 1 » 

Coal wJlb dirt pMtinB« 1 I 9 

Bpnia 1 « 

Strong Blooe bind 1 1 " 

Btrong alone - ■• 3 10 

Diflo Bind 4 10 

Blue bind, mixed trith innalOM 3 9 

Blnckihale I 

ABI>T COAL a 10 

76 1 7 

Sparin 9 

White rook, with foaalls 3 

Strongbind 2 8 

SMTia full of iron billa 1 1 

Ootl • 9 

Spavin 1 

Blusbind 3 11 

Coal 1 

SIroDiF atone bind 10 1 4 

Coal 4 

Stronp bind ■ • — 1 ' ~ 

Kent thin coal 1 ?i 

Spavin SOS 

Rock I 2 1 

Liglit strong bind 8 18 

Hock, wtlh oank 8 I 

Blonebind 3 10 

Coal, very good 2 

Sparin 1 

Rock 3 2 

StroDgbind 3 8 

Clink and stone 3 13 

StRmgbind 6 

Blacksbal 9 

Sp.vin 1 

Strongbind 1 2 

Dark atone 10 

Ditwbiad.'. 2 3 

Kent tliiok coal, inferior 1 * 4 

SpaTin 2 8 

Bind, witli ironitone 2 

StrongbliLckshale "2 

■ Gray bind, with Ironatonebeda 4 9 

Coal 8 

Strong BloDo bind 4 2 11 

Bluebiod 10 

CankMone 2 1 S 

Strong stone bind ■ 2 8 

Bind, with inrortona 2 1 8 

Verjdiuk bind 12 6 

Light bind 10 6 

Coal 6 

SpuTin 2 

i Stone, with cank 2 

Very strong slona bind 2 7 

CiOTied ftrward 169 2 0) 



233 

Tdf. Ft In. 

Brought forward 169 2 9k 

CStrongbind 4 4 

( Bind with ironttone 9 2 6 

Very black shale 10 

Greybind 2 

Coal 16 

Spavin 1 

Strong stone bind 6 

Stone 10 2 

Bind parting 3 

Cank stone and boulder •• 7 

Stonebind 2 6 

Bind, with ironstone 6 9 

Coal 04 

Dirt 6J 

BARNSLEY COAL 2 2 2 

213 3 4| 



It will be seen that the pit is sunk through three beds of workable 
coal, viz. : — 



TdB. 



Ft In. 

10 

1 7 

2 ^ 



The Wathwood, or Milton Field coal 46 

TheAbdycoal 75 

And the Bamsley or main coal 213 

The thickness of the Melton Field coal being about three feet ten 
inches, the Abdy coal two feet ten inches, and the main coal eight feet 
two inches — ^the latter seam being that which is generally worked in 
this district; and the following are sections of such seam, taken £rom 
different parts of the working : — 



No. 4 Bank. 

South Side* 
Pt. In. 

Bind 

Bat or splint coal 3 

Shale 1 

Top soft coal 1 3 

Middlecoal 

Low soft coal 1 6 

Clay seam 6 

Hardcoal 2 6 

Bottom soft coal 2 6 



• • • 

• • • 

• • • 

• • • 



8 3 



Vo. 1 Bank* 

North Side. 

Pt. In. 







l~6i 



1 4* 

6 

2 9 
2 3 

8 5 






Vo, 4 Bank. 

North aide. 

¥U In. 



4 

1 




1 
1 

2 
2 



6 

6 
6 

2 



7 8 



The bed of Low soft coal is taken away along with the lower beds of 
the section in the face of the banks at Limdhill ; the Top soft coal 
forming the roof in the first instance, but being taken down at the back 
of the chocks and props. 
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At otlier collieries in this district it is customary to have both beds of 
Top soft ftnd Low soft coal as a roof in the banks, taldag them down 
behind the chocks. 

The " Clay aetim" is a bed of soft coal containing pyrites, and is a 
characteristic of tlie Barnsley bed, 

It is necessary to attend to tlie strata immediately overlying the 
Bamsley bed of coal, as thie will be seen hereafter to have had some 
influence as reg^irds the explosion ; especially with respect to the manner 
in which the working of this coal hns been carried on at this colliery, 
and at some other collieries in the district. 

The bind, or blue metal laying above the coal, is usually about eighteen 
feet in thickness. About two feet six inches above the coal is a band of 
ironstone from two to four inches in thickness, and about one foot six 
inches above this is another band, from half an inch to two inches in 
thickness. 

The whole of this bind falls in t oaf sooner or later, but the hard 
rock or post " stone bind," " cank s^.^^^ and boulder stone," and " strong 
stone band " in the section, altogether above sixteen yards, has rarely, 
if ever, been seen to fall in the ordinary working. TLoiig-h Mr. 
Brown, the present imderground manager, says, " I saw one case during^ 
the re-opening of the pit where a small quantity had fallen down." 

Two pits, or shafts, have been sunk to the Bamsley bed of coal, one 
used as a downcast, eleven feet four inches diameter, and the other used 
OS an upcast, nine feet three inches diameter from the surface to the 
Abdy seam, and ten feet diameter from thence to the coal. There is 
also another pit sunk to the Abdy seam, on which is a pumping engine 
to pump the water from that seam ; but there being little water in the 
Main coal, it is drawn to bank in tubs. The depth of the downcast pit 
is 216 yards 2 feet, and of the upcast 214 yards 2 feet 7 inches, the 
latter being a httle on the rise of the coal, and thirty-three yards distant 
from the upcast. 

The ventilation of the colliery was effected by these two pits, a Aimace 
being placed at the bottom of the upcast shaft, the end of the furnace 
bars being fourteen feet from the outer circle of the upcast shail. 

An arch of about fourteen feet in width was carried from the shaft 
for some distance, and the furnace was placed within this arch, and also 
arched over. The furnace was eight feet four inches in width, the furnace 
bars 1 eing eight feet in length, making sixty-six feet eight inches, ares 
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furnace ; and tLere was a space, or ti-avelling; i-oail, one foot four 
cslies in width, on each side of the furnace, within the large arch, and 
* two feet six inches above the furnace arch. 

I^lan No. 1 shows the workings of tlie colliery and ventilation, up to 
li.^ time of the explosion ; the arrows showing the direction of the 
'^xxtilation ; the single lines the stoppings ; the crossed single lines the 
loors ; and the double lines the regidating stoppings. 

The colliery, as will be seen from the Plan, has been worked on a 

System of banks, or benks, and board-gates. One main road, water level 

from the downcast, has been driven north and south from the downcast 

Bhaft nearly water level, to be used as an intake for the air, and roadway 

iop bringing out the coals, which were drawn to bank only at the downcast 

sliaft. Subsequently, or to some extent concurrently therewith, a second 

level has been driven on the dip side of the above main level, which, 

when completed, will, of course, form the water level, and also give two 

intakes for the air to the north and south extremities. 

Parallel with these levels, and to the rise thereof, two other levels are 
driven, the one next the intake levels forms the general return air drift, 
from the noi-th and south extremities to the upcast shaft ; and the other 
level is that from which the banks ai^e set out, as will be seen by the 
Plan. These levels are I'espectively called, the horse leveb, the middle 
level, and the bank level. 

Double or two board-gates are set away from this last level, at intervals 
of about every 110 yards, to the west or lise, which are didven in advance 
of the banks, and which are used as roads to brmg out the coals, and as 
air passages to ventilate the banks. A pillar of coal of eight yards is 
left between the two board-gates, and a pillar of eighteen yards on each 
side of these board-gates, leaving, consequently, about fifty-four to sixty 
yards for the width of the bank. 

The whole width of the bank is not, however, taken away at once. 
A width of eighteen to twenty yards is taken away at first, (a), and 
continued imtil it reaches the first holings or slits out of the board-gates 
on each side, when another width of six yards on each side is set away, 
(bb)f and this is likewise driven up to the first holings, meanwhile (a) 
reaches the second holings. Another width of six yards on each side 
Ccc) is then set away and driven in like manner, (a) having then 
reached the third holings, and (bbj the second holings; and lastly, 
another width of six yards (dd) is set away on each side. The total 
width; it will be seen, is the original width of twenty yards («), added 




to three widths of six yards on eacli side, or thirty-six yards (iJ) (ec) (dd), 
making' fifty-six yards altogether. It need scarcely be stated, as it will 
readily occur, tLat art all those banks are driven at the same rate of 
speed, the faces of them will he echelon, the leading banks being suc- 



cessively, the distance betwei 
The twenty yards banks i 

the Plan will show the state 
explosion. 
There is another operation practised in the working of this bed of coftl 



two slips or bolings a-liead of each other. 
I called the "leading banks," and the 

called the " following-up banks." ind 
1 which they were in on the day of the 



which also requires notice, viz., tb' 
the sudden falling of the bind o 

It is the practice tc 
from the bottom to the luui 
or pocks being three to foui- leui 
pillars are built in the twent 
in each of the six vord 
the seam, above 
packs were not 



» to secure the workmen from 
retofore noticed, 
ch stones as can he procored,) 
support the roof; these pillars 
J w Three rows of these packs or 

yard lankj and one row or pillari 
I inh I, Considering the height of 
dty of obtaining stones, these 
..„., rer, with them and the chocks 
and props of timber, the ivui-jhubji were ^ery well protected, and very 
few accidents happen. But it is anderstood that the falls from the roof 
in the goaf, generally throw over these pillars laterally, before the face of 
the bank has lulvanet'd very far. 

It will be seen from the Plan that the general system of ventilation con- 
sisted of one division, or spht of the air only. One current proceedmg from 
the downcast along the main water levels to the north, and conveyed by 
stoppings in the Itolings, and doors in the board-gates, to the last holing 
next the face of those levels, then into the west side of each bank euc- 
cessively, then across the &ce of the banks and into the north board- 
gates up to the face, and down the south board-gate to the first slit into 
the next bank; and working south in this manner until it reached the 
north board<gate immediately north from the upcast, and so down 
that board-gate to the fiiraace and upcast shaft. The other current 
proceeding from the downcast, in like manner, along the south water 
levels to tlie face, and working north across the banks, and board-gatas 
successively, to the same board-gate immediately north from the upcast ; 
joining the north air there, and passing with it to the furnace and upcast 
shaft. Both currents of air passing over the furnace (except what 
found its way on each side, and over the furnace), to the upcast shaft. 
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It has not been clearly ascertained what aggregate quantity of air 
passed through the mine^ but it has been stated at firom 50,000 to 60,000 
cubic feet per minute. 

Such were the state of the workings of the colliery, the system of ven- 
tilation, and the mode practised of working the coal, when the dreadful 
accident occurred. 

It will, however, in the first place, be advisable to ascertain the state 
of the mine, as nearly up to the time of the explosion as could be 
obtained, firom those who had last been in the mine, and who had escaped, 
and the following is the account given by the respective parties. 

WiUiam Corbridge, said — I went into the pit bottom on Thursday morning about 
four o'clock ; as fireman, I commenced on the south level, and went round all the south 
west aide, from one end to the other. I went round both the boards and the benks and 
aU round the workings on the south and west sides, till I met lUingirorth, the other 
fireman, in the centre or furnace board. I found aU the places I yisited safe and in 
good working order. Illingworth and I met at the furnace boards. He is dead. He 
started bis examination on the north levels and aU the north west workings till he met 
me at the appointed spot in the centre boards. We met there near half-past fire o'clock. 
I met niingnrorth at half-past five in the morning, and was employed tiU dinner timo 
in going round and examining the working^ on the north side to see to the air being 
right and putting up brattices. The last I put up was in the north levels. Then I was 
looking to see if they were getting the benks right, and seeicg that the men were 
attending to their duties. I did not see brattices put up in any other part. To my 
judgment the brattices were properly placed, and were in sufficient quantity. They 
were all in what we may call good working order. On the endingfs they were not 
quite so near to the lace as the rule requires the brattices to be ; but they are not 
wanted so near. Some were not so near as twelve feet in the slits, as we don't think it 
necessary, though the rule requires it. As a fireman I thought the pit in good working 
order then. No complaints have been made to me about the brattioing being too 
far off. 

There was an air-gate on the north side which had fiUlen in, part of the air current 
passed up the place which had fallen. It had fidlen so bad that a person had to crawl 
to get over it to get through. There had been a faU on the second benk on the north 
side. They had commenced driving up in the same manner a new air-gate. This was 
also so fallen in that it would have to be crawled over. It was crushed in for about 
twenty yards same as the other. I saw a blower about a week before the explosioii, it 
was just getting into a blase when I got there. I have seen hundreds of such blowers 
in this pit as well as others. I examined the goafh and founds no gas in them. I went 
in as far as I could, some three or four feet and some half-a-doien yards. 

John Warhurit said— I never saw the pit in better condition than that morning. I 
visited every part of the pit, and there was not one place that would fire at my lamp. 
I tried the g^ves, they were aU dear and right. I carefully examined the goaves on 
the day before the explosion with a safety lamp; they were quite dear. It would be in 
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th» ntfit whao I tiMriaid ttw. 1 4kl not Mt gw la uy plaot dwiac flM 
BMloiu lildiitlfliidaplMavlitnUwoaldllnin Bj lanpfronoBttSBdof 1^ 
to the oUiet. Ilia flama of fha lamp did not ahaw lira at alL Wa had no Dsivj laaqi 
at work on that day in any plaea. It ii Tory addom wa haTO oaoaaion te Dsvy lnq& 
It waa iiwaya la tha hoaida whara wa had aacaaton to naa tha lampa. I do boC 
of any plaaa to partianlar whara wa had to naa hunpa. Wa haia aot had 
aaa faunpa to tha atraight board-gataa fbr mora thaa aix moafha. Wahaaahadi 
at aoBM odd H»ai, whaa thara waa a Ibadar ar Uowary to aaa thaau Wa banra had 
ftadna aad hlowara of gaa aomattotaa. Wa haTO had tham to tha aaooad hoard* 

WMmm Lodge^ of Waat MaUon, who waa wofUng to tha bank or npper tofal oa tha 
north alda, from ibrly to fifty yarda from tha fbnrth board-gata, aaid— Wlian I got to 
my woriic thara waa ehalkad ^Be earaftar oa my atool or boflbt. I Coolc my aakad 
oaadla aad want fimr or fiTO yarda. Thara aaamad to ba Tary Uttia air atirrfaif. I anya 
to my tBBBUMry John Bamahaw, ^ Wa will flU thia oorfa of daok, aad tiien yoa ahaB 
go and ibtoh John Warhanrt.** Ha want, and Warharat eaaw to sw. I aaid to hlaat 
<«Hdwlatiilahara? What^athamattarr I told him I did nai lika tha plaoa. Ha 
took hia lamp and triad tha anlphor. I waa faaffbl of daagar— to ona reapaet of haiag 
bnrati I oonttoaad to work to tlia pit ontQ hatf-paat 3 o'dook on TlRuadBj a a at ala g 
of ttia esplaiion. Warhomt told mo it waa aafii to work without bratlioinir* I ^na 
than working wito a oandle. Ha aant ma to a Davy lamp by my trimaHry and ha 
aoaompaaiad him to tlia plaaa whara I waa warkiag. My next torn would hava haaa 
Thnxaday night I waa aatiallad whaa Wariinrat pat hia lamp op to tha roof tliofo waa 
no danger. Tha lamp did not lift any way. I haTO aaea tha gaa txt to a alit on tha 
aaath lofii, batwaen tha horaa road laral and tha bank laral, naar to Ho. 3 hoard-gata^ 
hat not to any othar ptoaa. 

J^mflk Smtft^ an aldarly aumy aaid— I am a adaar, and haTO woritad at tlia t— iifcni 
nt fiir about 1 7 aaoatfaa. I waa woiAing night afaift to tha pit on tha nigh t of tha ISA 
of Fabroaiy. I waa at work at tha fifUi board on tha aonth aide, and left tha pit at 
about half-past 3 o'clock m the morning. I had so reason to oomplato Ihat tha pit 

' wiis to a bad state, because it was not I had no complatot to make agatost any one. 

' Oeorge Burrows, LundhiU, collier, deposed — I worked to the dip-board at tha 

Lundbill Colliery. During the nig^ht of the 18th of February, I waa working to the 
pit. I left about 4 o'clock in the mormng. Where I worked there was no gaa, and 
all was to very good order. I have not any oomplatot to make about the worktoga. 
I think the sulphur to the old worktogs has been out of the reach of the fire-triera. 

John Thompsonf of West Melton, collier, said — I haye not seen any gas to the part 
where I was at work. There was not any brattice thero. The benk was g^ood. We 

I always worked with candles in that benk. I have worked there six months. There 

waa a fall at the other end of my benk on the Monday before the exploaion. The faUa 
to my benk have been gradual, and not large. When falls have taken place I hayo 
not observed much g^. 

\ John Bohinten said— I left the pit on the momtog of the 10th about 3 o'dock. Tho 

pit was as safe as ever it was that night, ever stoee I commenced worktog to it. I 
have seen gas to the board-gates. 

1 Edward Simmonds said— *I could not tell that the stoto of the pit was different from 

other days. I cannot form an opinion as to the cause of the ezploaion. 

t. 
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David Boilings — I was working in the Lnndhill Fit on the day of the explosion, on 
the north side of the first hoard-gate. I was driving the left hand hoard-gate. I left 
the pit ahout fifteen minates hefore the explosion, with Leonard Thornton, Charles 
Murgison, and others. Nohodj had said anything to me about the pit being dangerous. 
When I came out of the pit I think it was in as. good a state as ever I saw it. I always 
considered the pit as safe as if I was at home. Before the explosion I should be 
between 400 and 500 yards from the pt bottom. I had worked in this board-gate 
since the fore*end of January. I have not seen any g^ in this board-gate. I am a 
judge of gas. 

William Hubbithaw, collier, said — I was working about 200 yards from the shaft 
on the north side when the explosion took place. William and John Donkin and Joseph 
Simmonds were working with me. Siomionds went away from us toward the shaft. 
We remained where we were nearly four hours. I kept putting my hand up, and I 
found the air so hot that I did not think it safe to move. Then we got up and got hold 
of each other, and made the best way we could to the bottom of the shafL I remember 
getting about twelve yards from the bottom, when my senses left me. I do not know 
how I got out. Where we were working the pit was safe, but between the third and 
fourth board there was a wind-gate which had been in a bad state for three or four 
months. It was so fallen in to that degree that they could only just creep over it. 
When Thomas Haliday was there, and he worked there before me, it had fallen in then. 
It is nearly three months since I went there. I worked in that place six weeks or two 
months, and it remained in that state all the time. I left it in that state, and have not 
seen it since. This air-road, to my knowledge, was tumbled in six weeks ago. It had 
tumbled in to that degree that there was not a free passage. 

By Mr. MoBTON— There would be from twenty to thirty yards of this air-road which 
had fallen in. For that distance a man would have to creep over it. I have made 
complaints about this place. Mr. Coe knew all about it. I have seen him come up to 
it and go back twice rather than go over. Ue could have crawled over it. He has 
gone over to measure the work of the men. I have not made any complaint to Mr. 
Coe or the deputies about the air-course having fallen in. I knew that the rule with 
regard to the air-courses being five feet by six feet was broken, but did not complain 
to Mr. Coe or the deputies that I knew. They knew about it. The full quantity of air 
could not go up this air-course, nor the half of it. I made complaints about six weeks 
ago to young Coe and Warhurst, about the packing being behind, and they told me 
there were plenty worse off than me. Mine was a following-up benk, and I have been 
twenty yards up without a pack being put up behind me, and then six yards were put 
one day, and four yards the next. 

John Dunstarif miner, was called and said — I live at Jump, near Hoyland. I was 
working in the farthest leading benk on the north side, on the Tuesday night before 
the explosion. I did not work on Wednesday night. I was working at the top of the 
leading benk. The way out of our benk into the fourth board-gate was partly stopped 
up. I have not been down the air-gate for nearly three months. They ceuld creep up 
and down this air-gate for six weeks after the roof fell in, but since then it has been so 
that nobody could get up and down. The proper place for the air to come to me was 
up that place which had fallen in. The air had to come round by the fourth board-gate. 
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W« hid vn7 liltle air in our place. What did r«aoli had to oame through the • 
We had very litlle wind in our plaue. Eomedmes it irooid Uow the caudln a little. 

B; Mr. HORTOH — Before Ibii fell !□ ve hod a good vind. It vill be about ax. weeki 
linoa the air vas stopped in thia vay ■ I cannot «aj irheCher the fire-lrier csoie lo d» 
oa Tuoada; night. The; allowed me to vorlc with candlea in the face of this bank. 
The firo-triers did not tell me on Monday or Tuesday, or any other time, to work with 
aafety laropi. T am sure tbnt this air-gate is now fallen in, and haa been so for aii 
ireeki at least. I bate tried but I could not gel through by eiairliQg. 

William Beemri, one of the fire-triers, deposed~I was on tha night ehift on ihc 
■oalb side, on the night before the exploiioa. I began my round on tta south side of 
tha pit about fire o'clook on the OTemag of the ISlh. I commenced going on the south 
lercl to the pit board. I exan^ned tha workloga for tlie men she irere eomtag on the 
shift. Warhurst and me met that night about balf-past five o'clock, in the firat board 
to the shaft. I delivered my report to him that nU tos right io the levels on the south 
aide. Tbey vere free from gw. I can speak positive); to this. I left the pit oa 
Thonday momiog about three o'clock. Every thing appeared safe. No oomplsinls 
having been made to me b; any one about the pit being unsafe. In my judgment tht 
pit was quite safe. I form my judgment from eipeiienoe, having been a miner from 
the cradle. I da aol know that this air-gate was opened up to the time of tha ezploaioa. 
I should tbink this air-gate bad fallen for a distance of t<renty yards. The air-gate has 
not been entirely closed. I believe there had been a QUI on the north side, bat it bad 
beea removed some weeks before the eiploajoii took place. Nona of the air-gates on the 
sontb side had bllen In. 

Wm. Archer, of WorEbro' Dale, miner, sttid — I wna working in the Boms holein the 
LondhlU Colliery, on Wedneodsy night, the 13th ult, as Wm. HubbiBhav, namely, till 
4lh board-gate on the north eide. We were taking a two-yard pier« up for an air-gate 
to tbe besk. The old air-gate bad fallen In. 

Jama Flint, of Weat Helton, said— I have worked at the LandblU ColUety for about 
16 montha. I lalt the pit on Thursday morning, the IBth oil., about 3 o'olook. I had 
been irorklng In the main level on the north aide. I oannat, In any tnaniiv', aooonat 
br the accident. We have always hod plenty of air irhere I worked. 

TftM. SdUiton, of LaodhiU, taid — I worked in the No. S board-gate, on Uie north 
Bide, up the leading beak. My two aoiu, aged 10 and 14, worked with nie, and oaaa 
out with me that morning. The wind-gate, whieh eame op to the benk, fall In At* 
weds ago last Sunday moniing. It has been impassable aererol wedos. Ttaenwf ha* 
broken down and weighed the peeking down, and It had not been pot up again. Ho 
person could creep up it It bad been In that way for about three weeks. I Barer aaw 
any appearance of gas to do li^ury. I have seen ae mooh gas a* a candle wonld **"*■ 
at. That faae been efnoe the air.gBte was partly dosed up. I have only seen ga« then 
once which would flash a Modla. I never told Ur. Coe or hit deputies that there waa 
gas in my benk which my candle would Bath. 

Tkonat Price, of Uemingfield — Had, ever anoe the pit started, worked in the fint 
board on the north side, on the left hand slds of the leading benk. There was plenfy 
of air ia my benk. 

Georgt Samiden, miner, of West Mellon, who worked in the No. 1 board, str^ght 
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up on the north side, said — I have noticed g«8 in our place seveml times. I saw some 
on the 10th of February. I worked with a candle. The gas has flashed at the candle 
when it has been stuck in the post side. The last time it did so was about the 10th of 
February. The brattices were not more than four yards from the face. I considered 
it unsafe, as the g^ flashed at the lamps. 

Abraham Levitt, of Heming^field, said — ^The face of the fourth benk gets air from 
the place fallen in. It was the air-course to the fourth benk. The air gt)t to the face 
by no other road. It had fallen about fire weeks previous to explosion. Nothing* waa 
done towards opening it out that I know of, but a following-up benk which they were 
making alongside the fall. I consider Lundhill pit a fiery one. I have seen blowers 
of gas in the pit in the fourth benk on the north side, and the first board on the south. 
I have seen gas in the pit. 

Joseph Coe, viewer of Lundhill Colliery, said — ^The benk-gate in the No. 4 board 
on the north side was partially fallen in. I went up the fallen benk gpate as far as I 
thought it prudent to gt>. ... I then examined the gpoaf in that benk for about 
ten yards and found about two feet or two feet six inches of room on the top of the 
fallen stone. ... I went down the following-up benk-gate (No. 2 board), about 
eight or ten yards in into the benk that had fallen in, and examined the g^oaf, and 
found it free from gas. . . . About two feet had fallen in between the first and 
second following-up benks (No. 1 board). ... I did not find any blowers of g^s, 
but in the face of all the board-gates we generally find a little g^ making. One of the 
witnesses spoke about blowers of gas, but I think they would be lower down. The 
feeders of gas have neither been large nor numerous. When there is a little water the 
gas makes a hissing noise in forcing its way through it. In all my examinations of the 
the Lundhill Colliery (which have been three or four times a week), I have never found 
any blowers of gas of a magnitude which I considered dangerous. I did not find many 
small blowers. . . . But in the Lundhill pit which made such a small quantity of 
gfas, I considered it perfectly safe. I have never found a place in the pit yet that 
would explode at a naked light. I never found one particle of gfas, except in the places 
already referred to, where there were small feeders at the fiice of the coal. There are 
about twenty of these board-gpate faces, and the gas is given off in small quantities. 

Such appears to have been the state of the pit previously to, and at 
the time of the accident. The evidence shows that gas did exist in the 
colliery, in the face, generally, of the leading board-gates, and in the 
benks some of the men had seen gas. But there did not appear to be 
any defect in the general ventilation of the colliery. The workmen 
speak of the quantity of air, with one or two exceptions where falls had 
taken place, to have been quite as usual, and not to complain of. And 
the only conclusion which can be arrived at is, that shortly before the 
accident there were no signs of gas to indicate that the pit was in an 
explosive state where the men were working, or that the current of air 
was loaded with gas. 

The accident took place at about half-past twelve o'clock on Thursday, 
the 19th of February, 1857. The explosion was indicated by a vast 
Vol, v.— August, 1867. ' ' 
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mass of dust, smoke; and flame issuing out of the upcast shaft. The 
report of the explosion does not appear to have been very loud^ but the 
flame which issued from the upcast shaft is stated to have reached a 
height of from 50 to 60, and at one time to even 100 feet, and which, it 
is important to observe, continued to issue until means, which will here- 
after be detailed, were taken to reduce its violence. 

It appears, likewise, that the explosion threw the cag^, or chain, 
which was near the top of the upcast shafl, up to the pully wheels and 
gearing, in which it became entangled. An attempt was made to extri- 
cate the cage, which was ineffectual, and the rope was cut, and put on 
the other side of the shaft. A bucket was put on this rope, and Mr. 
Coe, the underground manager of the mine, and two men thus descended 
the downcast pit. It was between three and four o'clock, viz., two hours 
afler the explosion. When these persons descended, they found some 
of the boards blown off in the shaft, which caused some deten- 
tion ; and when they reached the bottom, there were fourteen or fifteen 
of the workmen at the bottom calling out to be drawn to bank ; which 
was immediately done. ' 

It is important, in a case of this nature, to attend very particularly to 
the state of the mine when first entered after the explosion. I shall, 
therefore, from the evidence of the persons who first entered, and from 
subsequent inquiries made by my colleagues and myself, give the parti- 
culars thereof. 

Warhurstf the fireman, said — I went from the shaft and looked round as far aa wa« 
prudent, and when I g'ot to the cupola I found a great bl>ize, and a man Ijing^ on a 
henp of burning- coul. I was unable to g-et more than a few yards beyond, in conse- 
quence of the fire-damp. It fired in my lamp. I returned to the level, and met 
another dead body forty yards from the other. I went on further alongf the sootb 
level, and met with another dead man. A little further I found another; and then I 
returned to the shaft, as I did not think it prudent to go further. I got as far as the 
fourth board with another person, and eig-hty yards further by myself. I went out of 
the pit, and reported what I had seen to Mr. Coe, who, with Mr. Wm. Maddlsoc, Mr. 
Utley, and Mr. Webster, I returned down the pit with. "We proceeded as far as between 
the second and third boards. There we met with four or five dead bodies, aboat 250 
yards southwards. The foul air then showed fire in the lamp, and we returned tog-ether 
to the shaft bottom, as we were all afraid to go further. I went to the top and brought 
down more men. Air. Coe and Mr. Webster left me in the bottom, and told me to take 
the men to the deud bodies we had left, and then to return to them on the north aide» 
I weul ^^hh the men und Benjamin Iloyland, and I went as fur as the fourth board on 
the south side, and forty yards up it. There the gas fired in the lamp. We did not 
find any more bodies beyond the place where we had found them before. I leA the 
men to take the dead bodies to the bottom of the pit, and they were according-ly placed 



243 

there. I next proceeded alongf the north side, and found five or abc dead bodies. We 
kept meeting* with them on the north level, till I came to the end of it. Altogether 
I found sixteen or seventeen dead bodies, about one-half of whom were removed to the 
bottom of the pit. Frightened that the cupola shaft would fall in, we could not stay 
for the other bodies to be removed. We were alarmed, because we thought the furnace 
shaft would fall in and stop the draught. I went to the cupola, and the coal was on 
fire, the flames exteoding' at least twenty-five yards on each side of the furnace bottom. 
I said to the gentlemen, if we stop here much longer we shall be numbered among the 
dead, for the shaft is falling in. I had seen the arches of the furnace pit fall. I also 
saw burning masses of coal falling* from the sides of the furnace drift or road, and 
creating^ the flames. Mr. Goe and the other gentlemen agfreed with me, and went out 
at once. The stables were all in flames. The stables were thirty yards in length, and 
were apparently all on fire, flaming and raging furiously. We could not get to both 
tides of ^e stables, as we found the board filled with infiammable g«a, which fired in 
our lamp up the first board-gate on the north side. We went up every board as far as 
we could g^t. There was inflammable gas up every board, and there was after-damp 
eo powerful as to bring* the tears from our eyes. The gpreatest distance we got up any 
board was forty yards. 

Mr, William Maddisan, Bamsley, colliery viewer, said — After examining the plans 
of the colliery, immediately afterward we all proceeded to the pit together with William 
Utley, underground steward of Wombwell Main Colliery, and proceeded to the bottom 
of the downcast shaft. We had very great difficulty in keeping our lights, those in 
Bmvy lamps were altogether blown out. We were compelled to make use of a common 
glass lamp. On gretting out of die tubs at the bottom, about eight or ten feet from the 
rails, we had to scramble over a larg^e amount of debris and a larg^ amount of broken 
slides, to the lamp cabin, where we lighted our Davy lamps. We immediately went 
along the south horse road, and the first opening we came to was a direct communica- 
tion with the bottom of the upcast shaft, in which Mr. Coe informed us there had been 
two doors, not a vestige of either of which remained. The fire at the bottom of the 
upcast was raging furiously, the whole of the arching was one complete mass of ruin, 
and flames were shooting between the stones. We could also see fire coming down the 
centre board-gate to the furnace at the bottom of the upcast shaft. We then turned to 
the west in the hope of getting round to the fire; but in the first end, in the rise to the 
upcast shaft, we saw the flames shooting to 'the left, and stopping us from going in 
that direction. We continued to the rise, and at the first comer at the next end we 
found the coal on fire, but so slight that it was afterwards put out. We got about one 
pillar higher to the rise, at this point Mr. Goe left us, and went still further up. He 
returned and said he had lost the air and could proceed no further. We then came 
down the second board-gpate, he continuing along the ending to the south. He joined 
us on the horse-road about 100 yards from the shaft. We continued along that horse- 
road turning up the different board-gates, and following the fresh air as far as we had 
it with us» and until the lamps fired. We so proceeded along the south horse-road about 
850 yards and found three dead bodies. We went up every board we met with until 
we were stopped by the foul air, and the gas fired in the lamps, beyond which we con- 
sidered it unsafe to go. We then returned to the downcast shaft, lost our lights, 
scrambled over the debris, lit our lamps, and then went on the north side. At the 
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bottom, about ten or twelve yards along the horae-roady we saw a hone dead, 
had just apparently come to the shaft bottom with a train of coals. In fimitof him bad 
been four or five tubs, on the top of which he had been blown by the explosion. We 
then proceeded a few yards further and turned up the board into the stablea. We 
found one horse lying dead at the entrance into the stables, and another one jost 
n preyiously. The stables we found on fire, the fire being principally on the Ugh 

I side of the stables, and more particularly at the head of the stables in the hay erib, 

and at the edge of the coal round about. We then returned to the horse-road and 

went along it, turning up the first board-g^te we met, in the endeayour to get to 

the other end of the fire, a large body of smoke was baddng along towards the 

north, but we could not perceive any fire. We then turned along the north borae-road 

and proceeded along it, having a current of air along with us. We found several 

dead bodies, and could proceed no further on account of want of air and fixing 

of the lamps. Again we proceeded to the north horse-road, and went along it, 

! examining the stoppings as we went, some of which were not seriously ii^Jored. We 

^ went up the No. 3 board-gate, about as far as in the other cases (forty or fifty yards). 

|j We again had to return on account of want of air and firing of the lamps. We eoo- 

tinued along the north horse road until we were within forty yards of the faoe at tiie 
i\ foot of No. 4 board-gate. At this point we found a dead body, but so blackened that 

we could scarcely tell whether it was burned or not. I am under the i mpr es ai on it was 
burned, but would not speak positively. One of the party proceeded to the dip in the 
east, and into a water level which was then being driven, and found a dead body, which 
! we brought into the horse-road. Just at this time Warhurst, the fireman, came to us 

\ from the shaft bottom, saying that, if we did not at once return, there wonld be no 

!ji means of escape. We did not leave the No. 4 board-gate until we had be«i in every 

^ direction in which it was possible for any one to live. Mr. Coe went up to the No. 4 

board-gate, and we in no case returned until the lamps fired. We also examined 
minutely several places which were being driven to the dip, similar to those last spoken 
of, but did not fiud any one living or dead in any of them, those having evidently 
escaped who had been working in them. We then returned along the north horse road 
to the shaft, counting the bodies as we passed them, and found them in all to be eight. 
The last one we had pn»)ed in our journey northward, without having seen at all. 
It was only from the fact of my foot pushing against the body that we were enabled to 
find it. He was lying under a tub of coals. On arriving near the shaft we again went 
towards the south end of the stables. We then found the fire raging so furiously that 
it was utterly impossible for us to go near it. The whole length of the stables was 
evidently on fire — coal, timber, and all in a blaze. It was fearful to contemplate the 
difference in the state of the fire that existed, at the time of our first visit and our 
return. In the first instance, we might have gone up to the fire, and kicked it with 
our feet ; but in the second we dared not approach it by many yards. Again, we went 
past the bottom of the downcast shaft to the upcast shaft, and found the fire there 
raging most furiously, the whole of the bottom being one white heat, and I can com- 
pare it to nothing better than the bottom of an iron furnace. Previously to proceeding 
along the north horse-road, we gave instructions that the bodies of the three men found 
in the south horse-road should be brought to the shaft bottom as quickly as possible, 
in order that they might be sent out. On arriving at the shaft bottom, out of the north 
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faone-road, we gaye similar instruotions with respect to eight dead bodies found in the 
north horse-road. The men proceeded to perform that daty. We did not leave the pit 
until If myself, felt conyinced, beyond doubt, that there could not be anybody living in 
the pit, except those who had come down. We then came out of the pit. It would 
then be about half-past seven. We proceeded to the office to consult with the pro- 
prietors of the colliery as to the best and most efficient means to be adopted in the 
emergency. We had not left the pit many minutes before the whole of the men we had 
left down came out, declaring that it was utterly impossible for them to remain any 
longer. When we got into the office there were present Mr. B. G. Webster, of Hoyland ; 
Mr. Jos. Coe, of Lundhill ; William Utley, of Wombwell Main Colliery ; Jno. Hoyland, 
of Hawmarcb ; William Duckworth, Wombwell Main ; Mr. James Cookson, Hoyland ; W. 
Beevors, Lundhill ; Jno. Warhurst, Lundhill ; Messrs. James and Ellis Wainooek, of 
Wombwell Main ; all of whom are connected with collieries and had been in the pit. 
Mr. Taylor and Mr. Peacock were there also. There was a consultation amongst the 
whole of the above, and questions put to each of them as to whether anything further 
could be done for the recovery of the bodies, or whether it was their opinion that any- 
one was then alive in the pit? The answer was by each " I am decidedly of opinion, 
since examining the mine, that there is not now a living person in the pit, and at this 
hour, 7*40 p.m.y it would be dang^erous and unsafe for any man to descend the pit for 
any purpose whatever ; now that the fire is raging so badly, the only way is to close 
the downcast shaft ; and it should be done at once." At 7*40 the flames rose, in my 
Judgment, to upwards of 100 feet above the cupola top, the sparks from which rose at 
least SCO feet into the air. In pursuance of our unanimous decision we then proceeded 
to close up the two downcast shaft pits, leaving the cupola open. I cannot give any 
opinion as to the cause of the explosion. Nobody objected to the olosiog of the shaft. 
Mr. Morton — Was every exertion made to g^et into the pit as speedily as possible T 
Witnen — Yea, We had all requisite means at hand to meet the emergency. We 
had no water at hand to extingxdsh the fire when we first descended. We could not 
have extinguished that portion of the fire at the bottom of the upcast shaft when we 
first descended the pit. If we had had a 100 fire engines we could not have done it. 
the flames extended from fifty to sixty yards. The flames extended westward, and I 
should think not less than from seventy to eighty yards. I speak now of the period up 
to the time of the shaft being closed in, afterwards damp prevailed but not to any great 
extent. There were strong indications of g^ all around the upcast shaft, but more 
particularly on the south side. Gas in a state of ignition prevailed from the two extremes 
of our journey along the horse-road, a distance of nearly half-a-mile. 

Mr. Bobert Charles Webtter^ colliery viewer, said — I accompanied Mr. Maddison 
and others into the Lundhill pit on the 19th ult. I have heard the evidence given by 
Mr. Maddison, it is perfectly correct, and I fully concur with him in every particular. 
I was present at the consultation, when Mr. Coe, Mr. Maddison, and I considered as to 
the necessity of closing the tops of the downcast shafts in the way described by Mr- 
Maddison. 

From the above statements of Messrs. Warhurst, Maddison^ and 
Webster it would appear that, after the explosion, gas existed in all the 
board-gates within thirty or forty yards of the levels, both on the north 
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^' When we were in the pit we listened at every board-gate, very atten- 
tively, to hear if any living persons were there, all was as silent as death." 
It will be observed that, during all this time the flames were issuing out 
of the upcast-shaft, that the fire was rapidly extending in the mine, and 
that there were fears from the intensity of the flames, arising from the 
rush of air down the downcast shaft, that the upcast-shaft would be 
destroyed. 

Under these circumstances the following proceedings took place as to 
closing up the pit, and so checking the velocity of the air upon the fire, 
with a view towards further proceedings and to extinguish the same. 
And it will be probably the best mode of conveying to the Institute all 
the important details, to give the resolutions successively come to by the 
parties employed. 

" Lundhill Colliery^ Thursday, Feb. 19, 1857, 

7 o^Clockjp.m. 

Present — Mr. R. C. Webster, Hoyland Colliery; Mr. W. Maddison, 

Wombwell Main Colliery ; Mr. Coe, Lundhill Colliery j W. TJtley, 

Wombwell Main Colliery ; John Hoyland, Rawmarsh Colliery ; 

William Duckworth, Wombwell Main Colliery ; James Cookson, 

Hoyland Colliery; WiUiam Beevers, Lundhill Colliery; John 

Warhurst, Lundhill Colliery; Benjamin Hoyland, Darley Main 

Colliery; John, James, and Ellis Wilcock, Wombwell Main 

Colliery. 

Mr. Webster, Mr. Maddison, and Mr. Coe, accompanied by the other 

men above-named, descended the mine after the explosion, about 3*30 

p.m. this day, and on their return at the hour of this meeting they all 

concur in the opinion that there is not an individual in the mine alive. 

That the only hope of preventing the shafts falling in altogether, by the 

increase of the fire, would be to close the downcast shafts at once, and 

stop the current of air. These gentlemen wished the other men present 

to express their opinion separately. 

John Hoyland was asked certain questions, in answer to which he said, 
" I am decidedly of opinion, since examining the mine, fliat there is 
not a living person in the pit, and that at this hour (7*40 p.m.) it would 
be dangerous and unsafe for any man to descend the pit for any purpose 
whatever, that the only way, now the fire is raging so bad, is to close 
the downcast shafts, which should be done at once." 
The several other men then separately expressed the same opinion, 
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''LundhiU CoUUry, FA, 2\$t, 1867. 
In accordance with the reeolutiond passed at the meethig held yesterday, Messrs. 
Webster and Maddison beg* to report that they immediately proceeded to act up to those 
instructions, and to remove the cupola from the top of the upcast shaft, and about 4 p.m. 
had completely removed the whole level with the surface. After wliich a trench was 
dugr about two feet deep and one foot broad, round the outside of the foundations, (it 
hdnfif apparent that tbe latter were a gt>od deal shaken), and the whole well puddled 
with clay. The top of the foundations was then covered with clay and a bed made, upon 
which the S.Y.R. 841b8. rails were laid flat, and with the edges close together, (an 
opening, one rail in width, beiug an area of four square feet being* left across the centre 
of the shaft) upon which a layer of puddled clay was laid and all made tight, in which 
state it is at present. 

Several observations with the thermometer and safety-lamp have been made during 
the afternoon of yesterday, through the nig'ht, and up to the present time. The results 
of which we beg to g^ve, as follows : — 

20th February, i p.m 105^ and put lamp out. 

8 0, 102° 

10 „ 10U*> 

12 , 99<> 

2l8t „ 2 Oa.m 97® 

4 „ 97«> 

6 „ 82i*> 

8 30 „ 87** 

10 10 „ 96<» 

1 30 p.m. 95<* 

3 30 „ 85<» 

It will be observed that the opening^ left on the top of the upcast shaft is much less 
than the dimensions set forth in the resolution of the meeting, but Messrs. Webster and 
Maddison, acting upon the discretionary power left with then^ considered, on mature 
deliberation, that such opening* would have been too gfreat considering the quantity of 
firesh air passing^ down the other shaft, which was, after every eff»rt had been made on 
their part to close up all apertures, very considerable. 

Simultaneously with the operations above detailed, two furnaces have been erected, 
one at each downcast shaft, connected with which at each furnace is an apparatus for 
applying the steam jet, the object beinf^ to produce a current of incombustible gases, 
and which are now ready to be applied with vigour at an hour's notice. 

Messrs. Webster and Maddison, after consultations with other g^tlemen, deemed it 
the most prudent to allow the result of the furnaces to be tried in the presence of the 
committee, the more particularly, that they would then have the benefit of day-light, 
and the opinions of other scientific gentlemen. 

CHAS. WEBSTER, 
W. P. MADDISON.** 

In consequence of the above request^ I made application to Mr. Thos. 
E. Forster^ and Mr. George Elliot to accompany me to Lundhill, Mr. 
VoL.Vi(— August, 1857. kk 
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As it appears from Messrs. Webster and Maddison's report that the 
temperature in the upcast shaft is gradually diminishing*, 

It is recommended that the operations above detailed be carried out 
by and imder the superintendence of Messrs. Webster and Maddison 
until Wednesday next, and that they be requested to report daily." 

The effect of closing up the shafts was to subdue, if not entirely to 
extinguish the flame. There would, however, be the vast mass of burning 
matter, which, though not emitting flame, cools very slowly when only 
in contact with almost stagnant air, and, though the shafts were closed 
as tightly as they could be at the surface, it was evident a considerable 
quantity of air escaped down the shaft, shown by the quantity of air 
issuing through the aperture in the upcast. It was suggested that car- 
bonic acid gas should be sent down the pit, but as there seemed to be an 
objection on the part of the relatives of the sufferers, whose bodies were 
in the pit, that by possibility there might be some of them alive in the 
rise part of the workings, and as it was evident the flame had been extin- 
guished, the cooling properties of carbonic acid gas on large masses of 
burning matter did not appear to be so great or effective, as in this case 
to violate those feelings, though, in the minds of everyone present, there 
was not the slightest probability of any one being alive in the pit 

To counteract the effects of so much atmospheric air passing through 
the leakages of the cover over the shaft, and so acting on the burning 
matter to keep up incipient combustion, a jet of steam was thrown in 
underneath the scaflbld, which had the immediate effect of steam issuing 
through the leaks into the atmosphere, instead of so much of the atmos- 
pheric air passing downwards into the pit. 

It was the decided opinion at the above consultation, that if the shafts 
were opened, and atmospheric air admitted into the mass of burning 
matter, it would kindle into flame, and probably produce another explo- 
sion ; and that, having regard to the many instances where pits had been 
closed for several weeks, without cooling down masses of burning matter ; 
the only certain, and, probably, the most expeditious, mode of completely 
cooling down the burning matter would be by pouring water down the 
pit, and allowing it to rise to such a height as that it would completely 
cover the burning matter. Orders were therefore given that this should 
be done, and that at the next meeting a final determination should be 
come to as to ulterior proceedings. 

Ordei*s were given that the temperature of the air issuing out of the 
top of the upcast shaft should be taken from time to time, and the fol- 
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'^ Loro Eheear and Lundhill Colliery , near Bamsley, 

February 25, 1857. 
At a Meeting of the Grentlemen appointed by the Owners to undertake 
the operation of re-opening the pits and recovering the bodies 
therein. 

Present — Mr. Wood; Mr. Elliot; Mr. Woodhoose; and Mr. Holt, 

Resolved^ — That it is our unanimous opinion that the only safe, e£Gicient, 
and expeditious mode of re-opening the pit and recovering the bodies of 
the workmen is by filling the workings of the mine with water to such 
a level as will extinguish the burning nmtter. 

That with a view of more speedily accomplishing that object, it is 
desirable that the wafer from the brook adjacent to the colliery be 
twisted and run into the downcast pit. 

That until it is ascertained that the water has risen above the roof of 
the mine of the upcast pit, the tops of the pits remain closed as here- 
tofore. 

That Messrs. Maddison, Webster, Brown, and Potter be appointed to 

take charge of the before-mentioned operations imtil the next meeting ; 

and that they communicate daily with the Executive and the Government 

Inspector. 

And that this meeting be adjourned till Saturday next at Ten o'clock. 

NICHOLAS WOOD, 
GEO. ELLIOT, 

JOHN THOMAS WOODHOUSE, 
HENRY HOLT." 

In pursuance of the orders given by the Managing Conmiittee, the 
following reports were given of the temperature, and of any other occur- 
rence worthy of notice : — 

Feb. 25.-2* a.m 72° 20 feet from top of upcast pit. 

„ 6 „ 75° ditto ditto. 

„ 4 p.m 72° ditto ditto. 

83° 150 feet ditto. 

Feb. 26.— 1 30 p.m 78° 20 feet ditto. 

„ 5 25 „ 70J ditto ditto. 

Feb. 27.— 1 30 p.m 65° ditto ditto. 

„ 3 10 „ 65° ditto • ditto. 

„ 6 „ 91° near bottom of pit. 

On the 28th February, pursuant to adjournment, the Managing Com- 
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iiUtMenatit the GoUiery, toother with Mr. Morton, the OoTenuuA&y' 
' lulpMot, irlien ths following were the principal obserratiofif^madftjl^ . 

~ *'TMttwintar froia tlwbn»ki*ii tantdiatoaadmnMBat pit ^^ 
ll^SO pjm^ on tha 96th, tnd togvthar wi& iho mtar from the Abd< 
Mta, li fltSl ramtng down the ^ tha A a d aw 
p« nknte ; Imt that tha mtar haa not yat nashad 
tt tin bottom of the downeaat ohaft. 

(it mxf bara ba obaarrad that the nrfof tha auna at Oa bottB«i of 
the downcast shaft is about seven feet from the floor of the mine ; faiA 
that in consequence of the height of the arching for the fiimace drif^ at 
the upcast, the roof is about fifteen feet from the floor of the mine : 
and that the floor of the mine at the latter is about six feet above the 
level of the floor at the bottom of the downcast shaft). 

" Temperature of air at the bottom of the upcast shaft 100°. The 
temperature of the water flawing into the mine 45°, and of the water at 
the bottom of the upcast 80*^. 

"After a long discussion, and after hearing the statement of Messrs. 
Webster, Maddison, and Coe, as to the estent the fire had reached before 
thej left the pit, and would probably reach before the shafts were closed, 
it was determined to allow the water to rise to the roof at a point ninety 
yards west of the downcast shoftj at least, subject to modification, if 
farthar infwmadon is obtainad ; and^ on the Asmmption thi^ the seam 
rises one in twelve, the water to rise thirty feet in the upcast preTions 
to further consideration. 

" That upon ascertaining" that the water is above the roof of the mine in 
the downcast pit, the following operations were ordered to be carried 
out, viz. : — 

1. Openinn; of the en^ae and downcast shafts by removing scaffolds. 

2. Repairing the shafts to the Melton and Abdy seams. 

S. Putting doois in the drift between the downcast and upcast shafts 
in the Melton seam, and also in the drift in the Abdy seam, and 
that nothing but safety-lamps be used in these operations." 

On the 8rd March the following report was made by the viewers : — 

" Depth of water in downcast, 11 feet 1 inch ; temperature of water, 
85", at 13-30 p.m. The scaffolds at the tops of the pumping and draw- 
ing or downcast shaf^ were removed early this morning, and at 1 p.m. we 
descended the punfping shaft to the Melton field coal, and made an ex' 
amination of that seam. 

" It appears a fire had extended from the upcast shaft to the ftdl rise 
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45 yards, and to the dip (being in direct communication with both the 
downcast shafts) not less than from 30 to 40 yardS; and within a distance 
of 15 yards from the drawing shaft, and 30 yards from the pumping 
shaft. The stopping within four yards of the upcast had been blown 
down and others injured. 

'' The drawing shaft was then descended, and the Abdy seam entered. 
The drift was traversed from the drawing to the upcast shaft. It ap- 
pears that this drift is arched with brick throughout. The fire had ex- 
tended the whole length of this drift, and had nearly burnt one of the 
conductors in the drawing shaft through. 

Depth of Watar Temperatavi of 

in tb« WatMT In tiM 

Downenst Shaft. Upeaat Shaft. 

March4 14 5°* 76° 

5 16 6 87° 
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On the 7th March the Managing Committee and Mr. Morton again 
met, and found that the instructions given at their previous meeting had 
been carried out. They gave orders that the water passing down the 
downcast should be taken down by boxes to the surface of the water, to 
enable the workmen to repair that shaft and make it ready for drawing 
water. Ordered three water tubs of sheet-iron to contain 600 gallons 
each, and directed that the cover should be removed from the top of the 
upcast. 
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The ftltowiog depth! of water and tempenttaras were taken this day^ 
and oontinned nntQ the next meeting. 
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It will be observed that the total depth of water in the upcast shaft 
on the 24th March was sixty feet six inches. The Committee had pre- 
viously determined, on the 28th February, that the water should be 
allowed to rise so as to cover the roof of the mine ninety yards west 
fix>m the bottom of the upcast, and to a height of thirty feet in the 
downcast. They met on the 14th March, when the height in the down- 
cast was thirty-five feet eight inches ; when they considered that, making 
allowance for the compression of the air pent up in the mine after the 
shafts were closed, and after hearing further evidence as to the probable 
extension of the fire, they considered there might be some doubt that 
the water had risen to a sufficient height, and that it was advisable to 
allow the water to flow into the mine until the 18th, when they again 
proposed to meet. 
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Accordingly on the 18th th6 Committee again^ with Mr. Morton^ met; 
when they came to the following conclusion. '^ After a long and full 
discussion it is imanimously agreed that the water he allowed to rise 
to the height of sixty feet in the upcast pit ; and that upon its reaching 
that height; the drawing of water he immediately conmienced; and con- 
tinued without intermission night and day." 

The water was then allowed to flow into the mine until the 24th March; 
wheu; having reached the height of sixty feet six inches in the upcast 
pit, it was stopped; and the drawing of the water with the tuhs imme- 
diately commenced. 



Vol* v.— August, 1857» l !• 
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The foUofring taUe will Asm the progran made in drawing the water 
oat of the mine vntil access was obtained into it The observations 
thereon donng the progress of drawing being given hereafter. 
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Notibing particular occurred during the progress of drawing water 
until the night of the 4th April; when a strong discharge of inflammable 
gas was given ofl^^ which continued; without intermission^ until the after- 
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Mr. A. Pfllmflr was tdMeqvoilily appdnted in liea of lir. Thoraas 
Goc^ter, whoaa dnftiflB at Lord KtEWill]^ 



Tba drawing of water was tben eontimied until the 16th Aprils wlwn 
the water fill below the ingato of the downcaet shaft, and the air then 
passed down the downcast shaft into the mine^ and up the npeast shaft; 
and, as a oonseqoenoe thereof, as will he seen by the taUe of tempera- 
tores, the temperature of the air at the bottom of the downcast was 
redueed firom 66^ to 57^. 

It must here be stated that during the time ooeupied in filling tlie 
mine with water, and in drawing it out again, two fins had been ereeted 
at tiie upcast shaft to Tentilate tiie mine, when access was again obtained 
into it. And as these, together with a water-fill, firmed, during the 
time the mine was being cleared of gas^ were the yentilators of the mine, 
I shall give the dhnensirnis and description thereof:— 

One of the fins was what is called ^' Biram's Fan,'' fiye fiet nine 
inches in diameter, with an inner obde foor fiet two inches diameter, on 
which the arms of the fin, 13 in number, placed at an angle from the 
line of the radii from the centre to the droumfirence of 16^. The space 
between the inner and outer cirde of the fins being one fiot three-and- 
a-half inches long, and two fiet six inches in breadth. The cylinder 
was 12 inches diameter, stroke two feet The fly-wheel, on which the 
driving strap passed round, was eleven feet eight inches diameter, and the 
sheave on the fan shafts driven by the strap, was one foot six inches 
diameter. 

The other was one of Nasymith's fins. Cjlinder, twelve inches dia- 
meter; stroke, six inches; fan, five feet ten inches diameter, and one foot 
ten-and-a-half inches broad, having six radial arms, two feet two inches 
by one foot ten-and-a-half inches, truncated at the inner ends. 

The pressure of steam at the boilers was 40 to 459)s. per square inch, 
but having to be conveyed some distance in pipes, the pressure at the 
fans would not be more than probably 351bs. per square inch. The 
number of revolutions of the fans varying from 180 to 220 per minute. 

At first, when only a small portion of the mine was opened out, the 
water from the brook only was used as a waterfall down the downcast 
shaft, which was about one hundred gallons per minute ; but as the 
openings were extended the water from the pumping engine of the Abdy 
seam was taken down, and then formed upwards of two hundred gallons 
per minute, regulated by the quantity wfiich could be drawn by one 
tub, the cage on the other rope being used for general purposes. 
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Things being in this state, the General Managing Committee met at 
the colliery on the 17 th April, and, after examining into all the circmn- 
stances, developed the temperature of the air in the mine, and the 
viewers having made an examination of the bottom of the pit as far 
west as the stables (which were fallen in), and south to a fall near the 
upcast, and north to the water, and not discovering any appearance of 
fire, the committee came to the following resolution in which Mr. 
Morton concurred. '^ Judging from the additional facts " (developed 
since the 8th April)^ " and in the absence of smoke, smell of fire, or other 
indications, we are still of opinion that the fire is extinguished." 

Arrangements were, therefore, made at that meeting for opening out 
the mine, and recovering the bodies as quickly as could be done con- 
sistently with safety to the persons employed in so hazardous an imder- 
taking. 

In the first place, it was arranged that the duration of each shift 
should be four hours, viz., six shifts in twenty-four hours, that Messrs. 
Maddison, Webster, R. Maddison, Potter, Brown, and Polam should 
respectively superintend the operations of each shift; and that they 
should have associated with each of them two deputy's practical and 
experienced mining superintendents ; and that Messrs. Coe and Pease 
should undertake to render general assistance, which, from their previous 
experience in the working of the colliery, they were quite able to do. 
Out of a list of a great many volunteers seventy-two were selected, as 
the operatives, to assist the above staff of overlookers to recover the 
bodies and to restore the ventilation of the mine. And it was agreed 
that these workmen should work four hours' shifts, and that they should 
be paid six shillings per shift, with such a moderate quantity of stimu- 
lants as might from time to time be required. 

It is scarcely necessary to observe that when the mine, which was 
closed on the 19th February, was re-entered again on the 17th April, 
the stench of the dead bodies, and horses, which were near •ihe bottom 
of the pit, and which could not be brought to bank before the pit was 
closed, was most intolerable. The first object, therefore, was to remove 
such of them as lay exposed and could be obtained, and to send them 
to bank. It was found, however, that the roof of the mine was very 
much fallen, especially in the vicinity of the upcast shaft, and of the 
furnace, and where the fire had extended ; and it was at once seen, that, 
independently of the time required to restore the ventilation, great 
labour and time would be required to clear away such of the falls of 
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stone as were necessary to obtain the requisite air-ways and passages, 
along which the workmen employed in opening out the mine could travel, 
and bring out the bodies. 

And, although there did not appear any doubt that the Yentilatijjf 
powers of the two fans, aided by the waterfall in the shafts wod[$^^ 
quite sufficient to produce such a quantity of air as would clear away 
the inflammable gas, or afler-damp, and render the atmosphere of the 
current quite innocuous to the workmen ; yet it appeared quite apparent 
that the vitiated and offensive atmosphere pervading all parts of the 
mine, not subjected to the force of the current, rendered it requisite that 
some artificial disinfecting compounds or substances should be used, to 
enable the men employed in the removal of the bodies to perform that 
office with impunity. 

The attention of the Secretary of State for the Home Department 
had been called to this circumstance by Dr. Holland, Inspector of Burial 
Grounds, and the following observations of that gentleman of precautions 
to be observed in the recovery and burial of the remains of the unfortu- 
nate persons destroyed, was communicated to the Owners by Mr. Morton, 
the Government Inspector. 



« 



1. It IB believed there are in the pit the bodies of 189 men and boys, and of four 
horses. Some of them have probably been wholly or partially consumed by the lire, but 
many are likely to be in parts of the mine which were not consumed, being killed by 
suffocation. 

2. It is now about a month since the explosion, and as much time must elapse before 
access to the mine will be possible, the bodies will be in an advanced state of decompo- 
sition. It is in their removal, therefore, that the chief difficulty will be experienced. 

3. The water when drawn out of the mine may possibly be offensive, but its quantity 
is so g-reat that this I think hardly likely, though some of it may become so towards the 
end of the operation. 

4. It appears that there is no sufficient extent of land over which this water could be 
conveniently spread which would rapidly absorb any animal matter it may contain. 
The water of the brook into which it might be poured is used for domestic purposes, and 
to mix it with that would at least excite alarm, if not productive of worse consequences ; 
and the only remaining alternative is that which is proposed, viz., that it shall be poured 
into an adjoining canal. I think this proposal free from real objection, if there be added 
to all the water a sufficient quantity of quick lime to rather more than neutralize any 
carbonic acid it may contain. And if also to any of the water, which may be offensive, 
a small quantity of McDougall*s disinfecting powder be added. 

5. The cost of these precautions would be much less than that of filtering the wnter 
through charcoal, but either plan would be effectual. 

6. When the water is removed, parts of the mine will no doubt be filled with offenaive 
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emanations from the putrifying bodies. The danger of approaching these will be greatly 
diminished by driving in fresh air before the men are employed, and it would be very 
useful to mix with this entering air either chlorine or sulphurous acid to decompose such 
putrid emanations. I think sulphurous acid (which may be disengaged by gradually 
mixing oil of vitriol to McDougall's powder) would be most convenient. Carbonio acid 
will also be thus disengaged, which will powerfully aid in the disinfection of the air 
and prevent the nuisance, which would otherwise be occasioned, by driving foul air out 
of the mine. 

7. When the bodies can be approached, the men employed in their removal must be 
instructed to envelope the remains in cloth thickly sprinkled with the diBinfeoting pow- 
der, and as soon as possible place them in coffins lined with pitch, (to prevent any foul 
exudation running through), and to remove them with all convenient speed to the 
churchyard. Here a large number of brick graves are being prepared, in each of 
which two coffins will be placed. In every coffin a quantity of disinfisoting powder will 
be sprinkled, each will be embedded in sandy soil, and entombed by flag stone mor- 
tared down ; and the whole covered over with about 6 feet depth of soil, the surface of 
which should be covered with sods of grass, as growing vegetation will absorb any or- 
ganic gas that may escape, for such escape (if any) will be extremely gradual. 

8. The disinfecting powder mentioned, viz., Mr. McDougall's, of Manchester, is that, 
the efficacy of which Mr. Grainger and myself tested at the dissecting room of St. 
Thomasf Hospital, and has been very extensively and suocessfolly used. I know of 
none so well adapted for such a case as this, but as its efficacy depends upon its being 
properly used, it would be very desirable that its employment should be superintended 
by Mr. McDougall himself, who has the strongest motive in ensuring its successful ap- 
plication. 

9. I believe that if these precautions are carefully observed, the danger and annoy- 
ance necessarily attending the removal and burial of a larg^e number of bodies, some 
partly consumed, others in an advanced state of putrification, would be reduced to the 
lowest possible amount ; but I fear those are too sanguine who hope to avoid all annoy- 
ance whatever." 

A second communication was received from Dr. Holland^ induced it 
appeared by an incorrect statement in the Times newspaper^ and which 
was contradicted by the owners of the colliery, of which the following is 
a copy. 

" Burial Aet$ OJiee, 4, Old Palace Yard, Westmimter, 

20th Apnl, 1857. 

GSNTLVXEN, 

I am much obligfed for your note informing me that the statement in the 
Timti of a man having been made ill by removing a body from the shaft Is incorrect. 

I forgot to remind you of the utility of having sulphur burnt in the downcast shaft, 
so as to mix sulphurous add in smaU proportionate quantities with the air. There 
need not be so much as to cause any inconvenienoe to the men employed. If the smell 
of it is distinctly perceptible it will be enough to destroy any dangerous emanations 
that may escape the disinfecting powder. 
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1 wish you would Infonn roe how you God tb»t powdrr lo ongwar. If job har* mj 
dUBoult; I would iutrtrast jour gelUng Mr. MeDous^l'i ponoruil wa'atanoe. 

I ««> by lo-d»j's Timn, thai Ihe men to be employed «rc taking Tariou* pi* 
CBullong Bgaioit foul amell, Boch sa Wearing oampbor bagfl. Tlia only olgwllon to Ihu 
1* ten it abould Irtul Ihem to iiGgkct effnclual in«aDB of protectioD siic^i tu free rentiU 
Hon, lbs Uie of the dIrinfMting powdar of Bnlphuroos ncid, nnd of the charcofd Ttaji 
nlor, ifthe otbecs lire uol completely eSectual. 

I presume Ihnt Uie men will enter the mius by Iho dowDcael ihuft so Ibal tbe air «1 
carry tlie emaBatioiu of the de«d bodiw awny from them, and ibat after opptylnc ih 
dlainfecUog powder, Ihvy will allow a Itttlo time for it lo act before pinoeediugr <o n 
moTG the body. 

I am, Qentlemen, 

Your obedient Serrant, 
The Landliill Coal Company. P. It. IIOLLi.r{D. 

P.S.— If any of the bodiei are partioulorly offenai™, it would be wall to nie a ttda 
tloD of tbe powder mixed with a little oil of -ntriol ." 



The Surgeons of the colliery also presented a report of what thej 
would Tecosunend, but as their sug^stions had been anticipated, asi 
recommended to be carried oitt by the Manag^g Committee, it is no 
necessary to give them here. 

The Managing Committee met on the 17th, and 21st April, and a 
those meetings took into conaidoration what appeared to them ueceMary 
in a Baoitary or disinfecting point of view, to be adopted. 

With regard to the recommendations of Dr. Holland, they came li 
the following resolution. 

" Dr. Holland's report was rend, when, after discussion, it was agreed 
that the recommendations therein be adopted, with the exception of th' 
use of chlorine gas and sulphurous acid gas to mix with the air under 
gTotmd, inasmuch as the quantity of fresh air we expect to be able b 
introduce into the mine, and in which air the men are exposed, will carr 
off the putrid emanations fioattng in the air, and also with the exceptioi 
of the use of flannel instead of cloth for enveloping tbe dead bodies." 

And, "read also a communication from Dr. Holland of 20th ult,, t 
the owners of Limdhill Colliery as to the mixture of sulphurous acid ga 
with the air passing into the mine, ReMleed, that the owners of th 
coUiery be desired to inform Dr. Holland that it is intended by the com 
mittee to cause a current of air to pass down the downcast shaft, ani 
into the mine of 20,000 cubic feet per minute. That this quantity will 
in recovering the dead bodies, be divided into two currents of 10,0l> 
cubic feet per minute each ; and, that it is not intended, neither ie i 
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necessary^ that the workmen in recovering the bodies should pass beyond 
the influence of such currents ; which the committee tliink will be quite 
sufficient for all the purposes required^ without the admixture of sul- 
phurous g-ases." 

The committee recommended that, a proper supply of stimulants 
should he provided ; also a supply of chloride of lime ; also at least 
five tons of McDougalFs disinfecting powder, and that the presence of 
Mr. McDougall at the colliery should be requested to superintend the 
application of the disinfectants as recommended in Dr. Holland's report ; 
that a quantity of coal tar be provided ; also that suitable gloves be 
provided for the use of the workmen in handling the dead bodies ; and 
that a medical adviser be on the spot night and day during the removal 
of the bodies ; and; it may also be stated that a iull supply of the patent 
respirators had been provided by the owners. 

All these recommendations being concurred in by the owners^ and 
steps immediately taken to have them carried out ; and the state of the 
mine near the bottom of the pit, as reported by the viewers, having been 
corroborated by Messrs. Woodhouse and Elliot, who descended the pit 
for that purpose, and they having reported " that they found a strong 
current of air passing between the pits, and through that part of the mine 
adjacent thereto ; and that they were of opinion that no fire existed in 
the pit, but recommended that the orders previously given (irth April) of 
making the requisite explorations to ascertain the fact, be first of all 
proceeded with," the following instructions were given by the Managing 
Committee to the viewers, as to the mode of proceeding in opening out 
the pit and recovering the dead bodies. 

^'That the attention of the viewers be first of all directed to find their 
way around where fire could have, by possibility, existed previously to 
shutting up the pit, so as to ascertain beyond any doubt that no fire at 
present existed therein. That they likewise, at the same time, be clearing 
away the falls of stone so as to obtain a free air-way to the upcast shaft. 
That as soon ns the explorations have been made to ascertain that the 
fire is completely extinguished, and a free air-course obtained to the 
upcast pit, the operation of restoring the ventilation of the mine, rid- 
ding the falls, and recovering the dead bodies, he proceeded with as ex- 
peditiously as practicable, consistently with the safety of the workmen 
employed therein." 

Accordingly all the bodies in the vicinity of the shaft were removed| 
and also those of the horses, and the workmen employed in clearing the 
Vol. V. — August, 1857. mm 



" Resolved, — That the Tiewera proceed wJlli all expedition to g»l i 
air through Nos. 3, 2, Bcd I, board-gates on the north side, and to r«<co^ 

the bodies therein." 

The air having; been ^ot round all the bourd-g^ates on the soutli c 
and access being bad through the eliU to iha sides of the banks, i 
opemtion of clearing away the fails of the banks being likely to ti 
conaiJorable time ; the Committee determined to make an examioation of 
the south side of the pit on ilie ICth Way, and gave orders for tlis 
requisite preparations for Bucb examinntion ; and as this sxaminBtion was 
for the purpose, as well to ascertain the precise state of the mine loft bj 
the explosion, ns Co ascertain the cause or causes which led to sach ex- 
plosion, I shall give the result of such examination in detail, with sacll 
explanations as may enable the members of the Institute to have a cor- 
rect notion of the facts and circumstances of the explosion. 

Phn No. 2, will show the etate of the stoppings and doors aa offecieA 
by the explosion, aad the parts of the mine where the bodies of the 
sufferers wore found. It was, of course, very important to ascertain in 
what direction the stoppings and doors of the mine were blown, to show 
the probable direction of the blast; darts are therefore [)lac«d where every 
door or stopping existed, and where the direction in which they were 
blown were clearly ascertained. Where this could not ba done witih 
accuracy no darts are placed, and where no stoppings or doors are ebown, 
it must be concluded they were blown away, and that the direction ooald 
not be clearly ascertained. In some few instances the stoppings were 
either not blown away, or were pai-tially damaged, but left standing, and 
these are marked with the letter G. The dotted parts show where the 
coal was on fire, and the ligures denote where each iMxIy was found. 

With these observations I give, first of all, the result of the examinatioii 
of the south side of the pit, which was conducted by the Managing Com- 
mittee, and the viewers, accompanied by Blr. Morton, the Governoient 
Inspector. 

After descending the pit the party made an examination around the 
bottom of the downcast shaft, and entrance to furnace drift which was 
much fallen. Two bodies were found here, with all appearance of great 
violence having existed. Proceeded southwards to the first holt-hole 
beyond No. 1 board-gate, stopping blown wesL Then proceeded soutii 
along the level, and found the stoppings in all the bolt-holes and the 
doors in the board-gates on the west side blown towai^ls the west; came 
to a place in the low level, between the (ith and ?th bolt-bole, where a 
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It is unnecessarj to give all the details of these operations; which were 
unnsaallj difficult and hazardous^ and which added to the extremely painful 
and unpleasant operation of recovering and handling such a number of dead 
bodies, which had been in the pit for nearly three months, and were in 
every stage of decomposition. The operation required the utmost care, 
attention, and no slight degree of nerve ; and I only here repeat the often 
expressed satisfaction of myself and colleagues of the judgment, as- 
siduity, perseverance, care, and attention pursued by those in charge of 
such an operation, and of the workmen employed in so hazardous a duty. 
And it is a source of satisfaction (if any thing can be called satisfactory 
on so melancholy an occasion), and redounds greatly to the credit of all 
employed, and to the care and caution displayed by them in the execu- 
tion of their hazardous task, that not a single accident of any kind hap- 
pened to any one employed during the entire operation. And it is 
likewise satisfactory to add, that the sanitary means taken were quite 
effectual in preventing any injurious effects from the effluvia and stench 
arising from so vast a mass of putrid matter, except occasional sickness, 
and the natural temporary unpleasant effects from immediate contact 
with the dead bodies. 

The operations of opening out the pit commenced, as previously stated, 
on the 17th April. The principal effort at first being directed to ascer- 
tain if any fire existed in the pit, and of ridding some heavy falls on the 
north side. While this was being performed, on the 25th April the 
operation of conveying the air along the south levels commenced, and on 
the 30th April the face of the south levels was reached, temporary stop- 
pings, immediately followed by permanent brick stoppings, having been 
put in the holings or bolt-holes, and double doors in the board-gates on 
the west side of the levels. The air was then successfully put around the 
Nos. 5, 4, 3, 2, and 1, board-gates, passing down the upcast board-gate 
to that shaft. The other split of air was likewise carried to the face of 
the north levels, which was accomplished on the 8th May, the falls hav- 
ing been very heavy. And on the 9th May the Managing Committee 
visited the colliery and reported— 

"That the air had been put roimd the south side, that it was going 
freely into the faces of the board-gates, and finding its way between the 
board-gates through the goaves, the bank faces being nearly closed and 
quite impassible, the board-gates being quite open. That the air had 
been carried to the extremity of the north levels, and up No. 4 board- 
gate, and that the workmen were proceeding to open No. 3 and No. 2." 



" Bttehed, — Thtt the Tieiren proceed with all ozpaditioQ to get 
•irttironghN'(M.d,3,uidl,boaTd-g»t«oatIieBorthiida, and to roc< 
the bodiet therein." 

The air hanii; been got ronnd all the boerd-gatas on the Boutli i 
and accen being had thrtragh the slits to the sides of the banks, iuu\he 
operation of clearing away the &Ua of the banks bong likely to t^e a 
conaidarabletiine; the Committee determined to make an eiamiontioD of 
the sonth side of the pit on the 16th May, and gare orders for tLe 
raqniaite preparations for saoh examination ; and as this flxaminBtion vas 
for the purpose, as well to asoertun the precise state of tiio mine left by 
the eiploeion, as to aacertain the canse or eausea which led to eucb ex- 
plosion, I shall give the resolt of each examination in detail, with sach 
explaaationa as may enable the members of the Inetitnl* to have a cor- 
not notion of the &cts and ciroanutanoea of the explosion. 

Plan No. S, will show the state of the stoppings and doors as affected 
by the explosion, and the parts of the mine where the bodies of tke 
snSerers were Anmd. It was, of eonrae, rery important to ascertain in 
what direction the stoppings and doors of tiie mine were blows, to show 
the probable direction of the blast; darts are therefore placed where every 
door or stopping eiisted, and where the direction in which they were 
blown were clearly asoertained. Where this could not be done tritli 
acoonicy no darts are plaoed, and where no etoppbgs or doors are shown, 
it man be oonclnded they wen blown away, and that the direction coidd 
not be olaarly asoertained. In eone few instanoos the Btoppingps wei« 
either not blown away, or were partially damaged, bat left standing-, and 
these ore marked with the letter G. The dotted ports eUow where -the 
coal was on £re, and the Hgnres denote where each body was found. 

With these observations I give, first of all, the resolt of the excimiDation 
of the south side of the pit, which was conducted by the lluiiag:ing Com- 
mittee, and the viewers, accompanied by Mr. Morton, the Govemnieat 
Inspector. 

After descending the pit the party made an examination around the 
bottom of the downcast shaft, and entrance to furnace drill which waa 
much fnllen. Two bodies were found hera, with all appenrmice of groat 
violence having' existed. Proceeded southwards to the lin<t bolt-holo 
beyond No. 1 board-gate, stopping blois-n west. Then proceeded south 
along the level, and found the stoppings in all the bolt-LoIes and the 
doors in the board-gates on the west side blown towards the west; came 
to a place m the low level, between the 6th and 7th bolt-hok, where a 
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" Jiesolved, — That tlie viewers proceed with all expediUon to get 
gir through Nos. 3, 2, and 1, board-gates on the noi'th side, and to reo 
tUfl bodies therein." 

ITie air haviug hoen got ronnd all the board-gate* on the Boutli 
and access being bad tUrough the slits to the sides of the kaoka, as*' 
operntioii of clearing away tite falls of the banks being likely to tal 
considerable time ; the Conmiitteo determined to make an examinatioi 
the south side of the pit on the 16th Jlay, and gave orders for 
requisite preparations for such esaminotion ; and as this eiaminatioo 
for the purpose, as well to ascertain the precise state of the mine lef 
the explosion, as to ascertain the cause or causes which led to sucli 
plosion, I shall give the result of such ciaminaiiou in detail, with < 
explanations as may enable the members of the Institute to liara a 
rect notion of the facts and circumstances of the explosion. 

Plan No. Q, will show the state of the stoppings and doors as affei 
by the explosion, and the parts of the mine where the bodies of 
sufferers were found. It was, of course, very important to asoertaii 
what direction the stoppings and doors of the mine were blown, to tH 
the probable direction of the blast; darts are therefore placed where « 
door or slopping existed, and where the direction in which they n 
blown were clearly ascei-tained. IVhere this could cot be dooe * 
accuracy no darts are placed, and where no stoppings or doors are sboi 
it must be concluded they wore blown away, and that the direction co 
not be clearly ascertained. In some few instances the stoppings w 
either not blown away, or were pai'tially damaged, but left standing, t 
these are marked with the letter G. The dotted parts show where 1 
coal was on fire, and the figures denote whei-e each body was found. 

With these observations I give, first of all, the result of the examinati 
of the south side of the pit, which was conducted by the Managing Cm 
mitlee, and the viewers, accompanied by Mr. Morton, the Govemmc 



After descending the pit the party made an examination around t 
bottom of the downcast shaft, and enti'anee td furnace drift which v 
much fallen. Two bodie.i were found hero, with all appearance of grt 
violence having existed. Proceeded southwards to the At«t bolt-h< 
beyond No. 1 board-gate, stopping blown west. Then proceeded bob 
along tlie level, and found the stoppings in all the bolt-holes and t 
doors in the board-gates on the west side blown towards the west; cai 
to a place in the low level, between the (3th and 7th bolt-hole, whore 
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shovel had been di-iven with great violence into a back or fissure of the 
coal ; all showing that the blast had proceeded from the shafts or from 
No. 1 board-gate, along the two low levels towards the south. The 
violence appeared greatest between the Nos. 4 and 5 board-gates, the 
tramway plates being torn up and bent and the sleepers blown about. 
It is worthy of observation, that where the greatest violence existed at 
this place, it appeared as proceeding from south to north, which we 
supposed to have been the re-action of the blast when stopped by the 
force of the solid coal. The stoppings in the bolt-holes between the 
horse-level and the water-level were blown some east and some west, 
apparently depending upon the comparative precedence of the blast in 
one or other of these drifts, in its progress southwards. The conclusion, 
up to this point, was that the blast had proceeded along the levels towards 
the south, and up to this point there was no appearance of fire, no charred 
coal, or charred dust on the wall sides of the coal. 

The party then proceeded up the fiflh board-gate east, to the bottom 
of the No. 5 bank, across the slit to the back-board, up that board to the 
face, and then down the No. 5 board-gate to the level. The stoppings 
between the back-board, and main No. 5 board-gate were all driven south, 
the effect, no doubt, of the blast having passed up the main board-gate, 
and expanded itself into the back-board and bank. It was difficult to 
determine in what direction the door in the slit between the No. 5 board- 
gate and the No. 4 bank was blown, though it was thought towards 
the No. 4 bank. There was no appearance of fire in this route. The 
bodies of the workmen were found where they had been working, 
destroyed by the effect of the blast and the impure air, but not burnt. 

The No. 4 board-gate and bank was then explored, the party passing 
up the board-gate to the first slit, into the back-board, and up that board 
to the top sht, and into the fore-board, and so down the fore-board to 
the level. The stoppings between the fore and back-board were found 
to be all blown south, but there was no evidence to show in what direc- 
tion the blast had taken through the slits between No. 4 and No. 3 board- 
gates. It appeared to have passed from the levels up to the No. 4 
board-gate, and to have been strongest at the upper extremity, or near 
the face. Parts of a body were found in the back-board, opposite the 
uppermost slit, or bolt-hole, blown to pieces, the remains showing that 
the blast had proceeded from the north to the south throiigh the slit. 
No appearance of fire could be satisfcictorily ascertained, though the dust 
on the different parts of the mine was minutely examined, and though 
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the viewers reported tliat one of the bodies was burnt. The blast had 
it appeared, impinged with great force agaiost the Jace of the coal in tht 
fore boardgate, as a pick with which a man had been working was drirei 
into his body, and others of the bodies were mutilated, and the rail 
were also blown about and bent. 

No. 3 board-gate was next traversed, the party- proceeding up th< 
board-gate to the bank level, and through the slit to the back-board, uj 
the back-board to the top slit, around the face of the board-gate, aw 
down the main board-gate to the first slit into No. S bank ; examined thi 
leading bank, and then came down the main board-gate to the level 
The stoppings were found to be blown as shown on Plan No. 2. Thi 
bodies found in this board-gate and sUts were considerably mutilated 
^e blast having been apparently very powerful. The viewers repon 
that some of the bodies were burnt, but this did not, on a subsequeni 
enquiry, appear very clear, and certainly there was no appearance of fin 
in any of the parts of the mine examined by the party. The directioc 
of the blast appeared clearly to have proceeded from north to south. 

The examination of No. S board-gate was then proceeded with, tht 
party travelling up the main board-gate to the bank level, through thi 
slit to the back-board, up the back-board to the &ce, and into the fore 
board, and down that board to tbe level. The stoppings and doors wen 
found to be blown, as indicated by tbe Plan No. 2. The force of tht 
explosion was greatest at tbe face of the board-gates, greater in the forC' 
board than the back-board, and clearly appeared to have proceeded from 
north to south. Tlio bodies were much mangled, and some said to ht 
burnt, tlioug^h the coal and dust were not charred. The Kos. 4 and I 
slits on the north side of tliis hoard-gate showed evident signs of tht 
blast having passed out of the No. 1 bunk soutli into tlie Xo. 2 hoard- 
gale. In the other slits the indications were doubtful. This closed tht 
examination on the south side of the pit on this Any. 

The ridding of the falls of stone on tlie north side Lad, on the 20tb 
May, been so far completed that the ventilation was restored in all the 
boai'd-gatcs, slits, and levels, so as to enable the Committee to make ar 
examination of this portion of tlie mine, and also that portion of the 
south side not examined on the ICth May. 

Accordingly, on the morning of the 20th May, the Committee, accom- 
panied by the viewei-s and Mr. Morton, descended the pit, and commencec 
the examination of tbe north side of tlie pit. 

They proceeded along the main level towards tlie north. The first bolt- 
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hole on south side of shaft is used as a cabin; and the remaining part of 
the bolt-hole being stowed close^ the stopping was not blown down. The 
next bolt-hole is the road to the stables^ in which was placed two doors^ 
but there was no indication in what direction thej were blown^ the roof 
having fallen to a considerable height ; neither could any trace be found 
of the door which was in the No. 1 board-gate. The stoppings of the 
next three bolt-holes were blown east. The door in the No. 2 board- 
gate could not be found. The first stopping north of No. 2 board-gate 
was blown east. At the next bolt-hole some bricks were found in the 
level; but more on the west side^ showing; in the opinion of the partj; 
that a partial explosion had at first blown some of the bricks towards 
the level; but that a more powerful blast; or re-action, had blown the 
remainder west. The stopping in the third bolt-hole iappeared to be 
blown west; though; on the wall side opposite this bolt-holC; there were 
evident signs of bricks having been blown through the bolt-hole against 
the coal opposite. Came to No. 3 board-gatO; the door of which was 
blown down and lying in the level; but the brick-work and door-frame 
were left standing; showing little violence of blast. The same with the 
three next stoppings; which were blown west; the first partially east. 
Proceeded to the face of the north level, where candles were found 
hanging up; without any appearance of fire having been near them; 
and the bratticeS; though blown dowU; were not much injured. It will 
be seen that some bodies were foimd in this level; some of whom were 
burnt; and some not burnt; and it will be seen by the evidence of Mr. 
Maddison; what state this level was in pi'evious to the closing of the pit. 

The party then proceeded up the No. 4 bord-gate. The dart in the 
middle level shows an explosion to have passed from north to south; and 
a tarpauliu; or sheet; was blown against the south-west angle of the pillar 
of coal between the middle and bank levels, near the dart, showed also 
that the direction of an explosion had passed into the middle level, and 
up the board-gate. After examining the face of the board-gate the party 
came back to the level; as they could not travel across the No. 4 bank. 
A body found in the face was much burnt. 

The examination of No. 3 board-gate was then takeu; the party pro- 
ceeding up the board-gate to the middle level; went north, and then up 
the first bolt-hole to the No. 4 bank, to examine one of the places said 
to have been obstructed, such obstruction being between the following-up 
and leading banks, as shown on the Plan, found no appearance of fire in 
the bank; then came back to the board-gate. The stoppings were found 
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blown, as shown on the Fl&n. Bricka blown on both sides, of the 
pings. Went north, into the face of the leading-bank of No. 4, 1 
candles hanging up not melted. No signs of fire. Two bodies 
got out the day before, not burnt. Returned, and went into face of b 
gate, through the slit, and down the back-bonrd, to the level. I 
indications of fire nt places marked on the Plan. Went into the ed| 
bank No. 3, but found it fallen within the entrance of the slits. 

Came south to No. 2 board-gate. Went up that board-gate to th< 
examining it very carefully for appearances of fire; found indie 
at some places, aa marked on the Plan. Went along the second slit 
the bank level, to examine where lamps were found unscrewed, 
two lamps with tops off, not the effect of the explosion. Two mei 
found here, but they were not much burnt. This ilit is nearly op 
to where there was an obstruction of the airway, by a fall of stone 
side of the bank ; found indications of charred dust in this slit, 
back to the board-gate, and went west. Found tokens not 
through ; there were evident traces of charred dust on the rise s 
them, and on the dip side strong indications of fire existed, as if tl 
had come with great force and heat down the board, and cham 
cool and dust. Went up to face of board-gate, fonod strong indici 
ot fire on the brattices, and and also in the slit leading to No. 2 
At the top of the back-board, candles were found with the tallow i 
off. Went down the back-board to the level ; found all the door 
stoppings between the fore and back -boards blown soulh, with the ( 
tion of four marked G on the Plan, which were not blown doivn ; 
traces of fire in some parts of the back-board and .slits. 

Next examined \o. 1 board-gate. Found the coal on the sides 
middle level next the stables coked three or four feet into the solicl 
and fallen quite close, produced by the standing fire. Wont west am 
the baek-boai-d ; found indications of fire in the slits between the 
board and No. 1 bank ; went up to face and tlien down the forc- 
to the level. The direction in which only one of the sto]iping 
blown between the fore and back-boarils, was ascertained, and tha 
south. There were strong indications of fire on the sides of tho 
coal, but it was difficult to distiugtiish clearly whether these, oi 
much of them, were attributable to the blast, and how much to tho i 
ing fire. Tlio bodies found in tliis vicinity wei-e burnt, more or le 

Went next to So. 1 board-gate soutii. Found one :>toppLiig tta 
on the north side of the fore-boa I'd -gate, (which here is on the 
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board, the north board being the return board) ; the next stopping was 
blown north; and here there were indications of fire from the explosion, 
and there were also similar indications in the other slits between this 
board and the No. I bank. The three next stoppings appeared to have 
been blown south, and the direction of the remainder could not be ascer- 
tained. Went to the face of the board, through the slit into the furnace- 
board, and down that board to the furnace. Great violence appeared 
to have existed near the face of these two boards, the bodies were much 
burnt, and strong appearance of fire upon the wall sides and other parts 
near the face ; and in all the slits between the furnace-board and No. 1 
bank, appearances of fire existed. But it is requisite to state, that in 
the second slit from the bank level on the south side, gunpowder was 
found in a cask, not exploded. Examining the furnace-board we found 
the arch of the furnace fallen in ; the main arch, however, not fallen ; 
but, owing to the rubbish and fallen roof not being cleared away, we 
could not examine the bottom of the upcast shaft. 

On examining into the state of the bottom of the downcast shaft, as 
left by the explosion, we found that the cage and tub, which were 
standing at the bottom of the pit, when the explosion took place, had 
been blown out of their places towards the north and into the level, the 
bunting, or cross timber, being broken on the north side of the shaft, 
while that on the south side was undisturbed. 

The foregoing were all the circumstances elicited in our examination 
of the state of the mine, at least such as appeared to bear on the subject, 
as it was left after the explosion. There is only one circumstance requi- 
ring notice, but which is of great importance in the case, viz., the mode 
of lighting the mine. It appeared that candles were generally used by 
the workmen in getting the coal, and by the boys in hurrying the coal 
to the shaft. That safety-lamps were only used when parts of the pit 
were discovered to be unsafe to use candles, and then safety-lamps were 
ordered to be used in such places of danger ; candles being used alike 
in the board-gates or leading places, the slits, and in both the leading 
and following-up banks. In the operation of building the packs, or 
pillars, which were in close proximity to the goaf, lamps were only used 
when gas was found to exist in the goaves, and it appeared to be discre- 
tionary with the packers to use lamps or not, or to use them with the 
tops on or off, at their discretion. And it must likewise be noticed, under 
this head of enquiry, that, in the examination of the pit previously 
detailed, and in the search for the dead bodies of the workmen, all the 
VoL.V.— August, 1857. n n 
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safetj-lampa fonsd had their tops off, and ths tops appeared to bs 
been off at the time of the azplosioa. It is, therefore, to be presnin 
that, at the time of the accident, the pit was entirely lighted by candli 
or with lamps with the tops off. 

Althoa^h not bearing on the question of how, or in what manner, tl 
deplorable accident happened, it m&j be of utility, in a practical pd 
of view, to state, that the means used to prodace ventilation during t 
progress of clearing the mine of infiammablB gas and after-damp w( 
quite effectual, and produced a current of air in the mine quite equal to, 
beyond what was considered sufficient by the Managing Committee 
requisite for that purpose, when the operation was commenced. In I 
communication with Dr. Holland, it was stated that the Commiti 
eipected they would produce a current of 20,000 cubic feet per minm 
and, although the quantity of air produced varied from time to time, 
the length of current increased or fhe obstruction arising &om the a 
tracted and extended air>ways operated to add to the resistance, f 
quantity of air measured on the 3rd of May was ascertained to bo 23,S 
cubic feet per mitmto. 

Having thus, I trust, given in auch detail all the circumstances arisi 
out of this lamentable and distressing accident; and having given, lil 
wise, in detail, all the means taken to recover the bodies, and restore 1 
ventilation of the mine ; and having, also, given all the data wh 
present£d themselves on the re-opening of the pit, which could in ■ 
way throw (iny light upon tlie cause or causes which led to the fa 
accident ; or which could ia any way elicit practical data or eiperiei 
which may be the means of preventing the recurrence of such a ca 
mity ; I must, therefore, leave to (he discussion of this paper by 1 
momhers of the Institute, the development and pi'actical bearing of si 
facts, towards the ehicidalioa and discovery of tlie causes which led 
such accident, I wa?, of course, obliged at tbo inquest to give i 
opinion of the causes which produced the explosion, and subsequi 
reflection has not altered such opinion ; still it rests with the memb 
of the Institute, if they think proper to do so, to investigate, by i 
discussion of this paper, what, in their opinion, were the causes wL 
led to such a lamentable accident ; and, which is of equal if not mi 
importance, ii any matter or thing elicited in the operations or circu 
stances connected therewith, can be of any utility in the prevention 
such accidents in future- 
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